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a ais it pleafe your Grace, | * 
ae Bye May juftly put hits Le : 


PORK CEures under your Graces — 
ae Rios Patronage, their Publica- ‘ 
‘Ey euenonien tion being wholly pie s 
to You. Forhaving the — 
BoeSeHCeES Honour to be a Mesibice an 
of the Royal Society, as well as a Divi Mey, i 
was’minded to try what! could do tos 
wards the Improvement of Philofophical — 
Matters to Theological Ules and accord- 
i fie laid ia Scheme of what A have 
ae publifhed a Part of, and when: fe 

had little elfe to do; I drew: up. what 
1 ty had: to fay, ‘making i it rather the divert- 4 
ee | ou a | : 


‘The DEDICATION. 


ing Exercifes of my Leifure Hours, than 


more ferious Theological Studies. This 


Work, although I made a confiderable 


Progrefs in at firft, yet having no 
‘Thoughts of Publifhing, I laid afide ; 


 @ntil your Grace, being informed of my 
__Defign by fome of my Learned Friends 


~ both of the Clergy and Lairy, was plea- 
fedwto. call me to the unexpected Ho- 


nour of Preaching’ Mr. Boyle’s Leétares : 


an Honour I was little aware of in 


my Country-Pxivacy, not, much: ac- 
quainted with Perfons in high Stati 


ons, and not at all with your Grace 


parcicularly. So that therefore as it 


pleafed your Grace, not only to confer 
to unlooked-for an Honour upon'me, 2 


Stranger, and thattoo maugre fome Op- _ 


‘poficion Your Grace at firft met with in 
“Your Choice of me, but alfo to continue 


» othac Honour and Benefit for “Two 


4 


-ledgment of your Grace's great and un- 


| Years, out of Your good Opinion of 
my Performance, in fome meafure, an- 
f{wering Mr. Boyle's End; fo I can do” 


no lefs than make this publick Acknow- 
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_ terbury (then Dr. Tenifon) Sir Henry Afhurft; Sir Fobn — 
” Rotherham, and Sohn Evelyn, Efq; ‘Lhe Bafinefs 
_. he appointed thole Lecturers was, among others, 
ta be ready to fatisfie real Scruples, and. to anfwer {uch — 
new Objections and Difficulties, as might be'fearteds 
to which good Anfwers had not been made: And alfos. 
to Preach Eight Sermons in the Year, the firft Monday 
of January, February, March, Aptil, apd May, — 
| aaalte fi Gare 


_ A soul 4 Rhine, . 


The DEDICATION: - 


expected, undeferved Favour, and retin 

you my, hearty Thanks for the fame. 
But befides thefe particular Favours: 

to my Self, the Leéure is indeed greatly 

indebted to Your Grace’s Endeavours 


f ormerly, in promoting the iP ious De- 
fign, and affifting in the Settlement of 


‘this’ Noble Charity inthe Honourable 
Founder’s time ;and mote lately fince his 


Death, in procuring()a morecertain Sal- 


_ lary tothe Leéturers,more conftantly and 


duly paid than it was before. “Thefe 


Ct) Ic may not only gratify the Reader’s Cu- 
siofity, but alfo be of Ufe to give the following 


_ Account of Mr. Boyle’s Lectures. 


» Mr. Boyle, by. a Codicil dated Fuly 28, 1691. 
and annexed to his Will, charged his Meffuage or 


Dwelling»Houfe in St. Michael's Crooked-Lane, Lon- 


don, with the Payment of the clear Yearly Rents 
and Profits thereof to fome Learned Divine in 
London, or.within the Bills of Mortality, to be 
-Ele@ed for a Term not exceeding Three Years, 
‘by his Grace the prefent Lord Arch- Bifhop.of Can= 
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TheDEDICATION. «& 

_ 'Thefe Benefits as my felf have been, 

a Sharer of, fo I fhould.be very un- 

grateful: fhould. L-not duly. acknow- 

ledge, and repay with my repeated. 

Thanks and good Wifhes. » And thac. _ 

the infinite Rewarder of well-doing may - 

give Your Grace a plentiful Reward, 

of thefe, and. Your many other, both. 

Publick and Private Benefactions, is the: 

hearty Will af: «(4 Ye onutare 
'.. | Your Grace’s, aig Sel , 
-. Moft Humble and Thankfal. . 

1 BS en Son.and Servant, . 


W. Deruam, 


and of September, Ocober and November. . Thé. 
‘Subjed of chefe Sermons was to'be, the Proof of the 
Chriftian Religion againjt notorious Infidels, viz. “the- 
ifts, Theifts, Pagans, ‘fews, and Mahometans, not 
defcending lower to any Controverfies that: are among. 
— Chriftions themfelves. But by reafon the Lecturers 
_ were feldom continued above a° Year,- and that 
“the Houfe fometimes ftood empty, and Tenants 
_ brake, or failed in due Payment of their Rent, 
therefore the Salary fometimes remained long 
unpaid, or could not be gotten without fome 
_ Difheuley. To remedy which Inconvenience, 
Ris'prefent Grace of Canterbury procured a Yearly 
_  Stipend*of 50 /. to be paid Quarterly for ever, 
_ @harged upon a Farm inthe Parifh of Brill, in the 
_ Ceunty of Backs : which Stipend is accordingly, 
-veryduly.paid when. demanded, withoyr Fee or 
i, - Reward. i pe age, a FQ. 
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READE 


ret S the noble Founder. fth re 
maxgd Lectures I have had the 
sa eay Honour of Preaching, was 
EPR a great Improver of Natu- 
ae ral Knowledge, fo in all 
probability he did it ont of a pious End,as wel lt 
as in Purfuit of bis Genius. For it was his fet- 
tled Opinion, that nothing tended more to culti- 
vate true Religion and Piety in a man s Mind, 
than a thorough Skill in Philofophy. And fuch 
Effectitmanife eftly bad in him,as ts evident from 
divers of his publiffy d Pieces ; frombis conftant 
Deportment im mever . Vid. Bp. Burnet’s 
. mentioning the Name of Finer, Serm pag. 24. 
Gop without a Paufe, and vifibleStop in. 
his Difcourfe; and from the noble Foundation 
of his Dethures for the Honour of GO Dyand 
the. gencrous Stipend he allowed for the fame. ' 
And forafmuch as his Lectures were ape 
pointed by him for the Proof of the Chrifti- 
an. Religion againft Acheilts and other ng= 
A rogue 
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v torious Infidels, J thought,. when I had the 


Honour to be made his Leéturer, that I could 


not’ better come np to his Intent, than tote 
tempt a Demon/tration of the Being andAttri« 


butes of God,tn what Imay call Mr. Boy'e’s 
pwn, that is a. Phyfico-'Théological, Way. 
Gad Wick adc tel fa ry Sebi 
that I mas called to this Honour, I was 
the more induced to follow this .Method, by 


reafon none of my learned and ‘Ingenious 
- Predeceffors.in.thefe Lectures, have done it 


otherwife than in a tranfient,piece-meal Man- 
ner ;.they having made it their Bufine/s te 
prove the great Points of Chriftiantty in dnoe 


ther Way, which they bave, accordingly ade 


mirably done... But confidering what ‘our 


Honourable Founder's Opinion was of a2 


tural Knowledge, ‘and that bis Intent was, 
Matters by paffing through divers 


lands, fhould” be treated “of in different 


© dato opaicar wee 
~— geptable, although one of the meaneft. 
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_-MrRay in bis Wifdom of God, ee, and I 


_ 4s for others who have ' before me done 
fomething of this kind, as Merfenne on Ge- 


eS AMPLE BA #: it te, Bae a eis veh ee Matt 
pelis ; Dr. Cockburne ia bis Eflays ; 
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Po ‘Ep me READ ER ms. 
may add the firff of Mr. Boyle’s Lecturers, 
the moft learned Dr. Bently in his Boyle’s 
. Ledtares; the eloquent Arch-Bifhop of Cam- 
bray, and T bear the ingenious Mont. Per= 
raulthath fomething of this kind, but never fav. 
it: I fay, as to thefe learned and ingenious 
Authors, as the Creation is an ample Sub-— 
Bo, fect, fot induftriou|ly endeavoured to avoid 
doing over what they before had done; and 
for that Reafon did not, for many, Years, 
read their Books until I had finifhed my own. 
+ But when I came to compare what. each of 
_ wsbad done, I found my felf in many things 
. to bave been anticipated by fome or other of 
- them, efpecially by my Friend, the late great 
Mr. Ray. And therefore in fome Places Tt 
Shortened my Difcourfe, and referred to them 3 
qnd in ae, others, where the Thread of my 
Difcourfe would have been interrupted, Thave 
made ufe of their Authority, as the bef 
judges s as of Mr. Ray's, for inftance, 
with relation to the Mountains and their 
Plants, and other Produéts. If then the 
Reader fhould meet with any thing mentioned 
before by others, and not accordingly acknow=. > 
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me no Plagiary,. becaufe I can affure him. 
— Thave all along (where 1 was aware of. it). 


cited my Authors with their due Praife,; and” . 


it is fcarce pofible, when Men write on the 
fame, or.a Subject near a-kin, and the Ob-. 
fervations are obvious, but that they muft of- 

ten bit upon the fame. thing : :and frequently 

it happens from Perfons making Obfervations 
about one and the fame thing, without. know= 

ing what each other have done ; which m= 

_ deed, fince my Book hath been nearly printed 
off, I find to be my own Cafe, having (for 
want.of Dr. Hook’s Micrography beimg 

at hand, it being a very fcarce Book) given 
Defcriptions of two or three things, which I 
thought had not been tolerably well obferved 
before; but are defcribed well by that curious 


Gentleman... 


One is a Feather, the Mechanifm of which 
wein the main agree in, except in bis Re- 

_ prefentation im Fig, 1. Scheme 22. which ss 

fomewhat different from what I have repre- 

_— fented mm my Fig. 8, &c. But I can fland 
by the Truth, , tho not. the Elegance of my 
» Figures. But as to other Differences, they 
are accidental, eccafioned by our taking the 
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Tothe READER: 
Parts ina different View, or in a different. 
part of the Vane; and to fay.the Truth (not. 
—* flattering my felf, or detratting from the ad=. 
mirable Obfervations, of that great. Man) 1 
have hit upon.a few things that efcaped bim,. 
being enabled: to:do fo, by the Help of fuch, 
Microfcopes ashe made ufe of, as alfo. by thofe: 
made byMr.Wilfon, which exceed all Teverfaw,, 
whether of Englifh, Dutch, or Italian make,” 
feveral of which Sorts Ihave feen and examined. 
The other thing we have both of us figu=. 
red and defcribed, is The Sting of a Bee; 
or Walp 5 m which we differ more than wn, 
thelaft, But bya critical Re-examination, 
Le find, that although Dr. Hook's Obfervati-., 
‘ons aré more critical than any were before, . 
yet they are not fo true as mine, . For as to, 
the Scabbard. (as he calls it). I could never. 
difcaver any Beards thereon, and I dare bey 
confident there are none but what are on the, 
tio Spears. And as to the Point of the. 
Scabbard, he bath reprefented it as tubular,, — 
or bluntifh at the Top :, but wt really terminy 
nates in.afharp Point, and thetwo Spears and 
> the Poyfoncomeout at a Slit or longifh Fole, 
alittle below the Top or Point. And as a i 
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| Toth READER. 
the Spears he makes them to be but one, and 
that the Point thereof lies always out of the 
Scabbard. But by a ftrit Examination, - 
they will be found .to be two, as I bave faid,. 
~ and that they always lye within the Scabbard, 
except in flinging, as Lhave reprefented them: 
in Fig. 21. fromthe tranfparent Sting of 4 
Wajp. And as to the Spear being made of 
Foynts, and parted into two, as bis Fig. 2. 
Scheme 16. reprefents, I could never upon. 
a Review, ‘difcover it to be fo, but imagine 
_ that by fecing the Beards lyingupon, or behind: 
the Spears, hemight take them for Foynts, and» 
by feeing the Point of one Spear lie before the. 
other, be might think, the Spear was parted in. 
two. But left the Reader fhould. think himfelf. is 
#mpofed upon both by Dr. Hook and my Self 
it 1s necef]ary to be obferved that the Beatds: 
(or Tenterhooks as Dr. Hook callsthem) 
lie only onone fide of each Spear, not all round: — 
them 5 andare therefore not tobe fecn, unle/s: 
| they are laid in due Pofturein the Microfcope, 
‘wiz. fideways, not under or aetop the Spears 
The laft thing (which fcarce deferves mente. 
tion) is the Mechanifm of the Hair, which: — 
Pr Hook found to be folid like along Piece of. 


Fforn, 
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To th READER, 


Horn,not hollow, as Malpighi foundit in fome . 


Animals, And I have found both'thofe great 
Men io be in fome meafure in the right the Hair 
of fome Animals, or in fome parts of the Body 
being very little, if at all tubular; and in others, 
particularly Mice, Rats, and Cats, to be as 
I have reprefented it in my Fig. 14, @e. | 
» And now if my Inadvertency in other 
things hath no worfe Effect than it hath had 
in thefe, namely, to confirm, correék, or clear 


other Obfervations, 1 hope the Reader wiil 
~ excufe it, if he meets with any more of the 


like kind. . But not being confcious of any 


Juch thing (although probably there may be 
many fuch) I am more follicitous to beg the 


Reader's Candour and Favour, with Relation — 


both to the Text and Notes: in the former 


of which, I fear he will think Lhave as: much 
_under-done, as in the latter over-done the ’ 


matter: But for my Excufe here Idefire it — 


may be confidered that the Textual Part bemge 


Sermons, to be delivered in the Pulpit, wt 


was neceffary to infift but briefly upon many 
of the Works of Go, and to leave out 


‘many things that might have been admitted — 


in amore free Difcourfe, So that Iwifhit 
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‘Tarthe REA DER. 
may not bethought I have faid too much ta- 
ther than too little for [uch an Occafton and 
Place. And indeed I bad no finall Trouble 
in expunging  fome ‘Things, altering many, 
and Joftning the moft, and, in a’ Word, gi- 
ving in fonie meafure the Whole a different 
Drefs than what I had at firft drawn it up 
im, and what it now appears in. 
_ And as for the Notes, which may be 
thought too large, 1 confefs 1 might have 
_ fhorined them, and bad Thoughts of doing — 
at, by cafting fome of them into the Text, as. 
an ingenious learned Friend advifed. But 
when I began to do this, I found it was in a 
manner to new-make all, and that I fhould 
be neceffitated to tranfcribe the greateft part 
of the Book, which (having no Affiftant) 
would have been too tedious. for me. I then 
thought it beft to pare off from fome, and to 
leave out others, and accordingly did fo in 
many Places, and would have done it in 


more, particularly, in many of the Cirari« 


ons of the Ancients, both Poets and others, 
as al/o in many of the Anatomical Obfer« 
|. Wations and many of my own and others 
— — Obfervations.. But then I confidered as to the 
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| Firft; thar thofe Gitations ‘do, many of them 


at leaft,fhew the Senfe of Mankind about God s 
Works, .and. that the moft of them may be 
. acceptable to Young Gentlemen at the Uni- 
verfities, for whofe Service thefe Lectures 
are greatly intended by me. And as to the 
Anatomical Notes, and fome others of . the 
like Nature, moft of them Jerve either to 
the Confirmation, or the Iluftration, or Ex- 
plication of the Text, if not to the Learned, 
yet to the unskilful, lefs learned Reader 5 
~ for whofe fake, if Thad added more, I be= 
lieve he would forgive me. And lafil, as 
to the Obfervations of my felf and fome others, — 
“where it happens that they are long, st is 
commonly where a Neceffity lay upon’ me of — 
fully expreffing the Author's Senfe, or my own — 
or where the Thing was new, and never be= © 
fore Publifhed , in which Cafe, it was necef~ i 
ary to be more Exprefs and Particular, than 
in Matters better known, or where the dn- 3 
thors may be referred unto. eet Ae 
© Flow acceptable this Piece may be, I am — 


4 no Fudge, ‘Habent fua fata Libelli. But — 


4 if I find Encouragement, I have another Part — 
~ relating to-the Heavens, that 1 can. foon fit 
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"YO HE Wifdom of God manifetted in the Works of the 
| # Creation, in Two Parts, ox. The Heavenly Bodies, 
Elements, Meteors, Foflils, Vegetables, Animals, (Beafts, 
Birds, Fifhes, and Infe&s) more particularly im the Body 

_ of the Earth, sits Figure, Motion, and. Confiftency, and 
_in the admirable Stru€ture of the Bodies of Man, and other 
Animals, as alfoin their Generation, Gc. With Anfwers 
to fome’ Objections. By ohn Ray, late Fellow of the 
Royal Society.. The Sixth Edition, 800. 171g. . |. 
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infignifimus Author: in quo muitas ‘fpecies,. in ipfius Ors 
 nithologia & Ichthyologia defideratas, adjecit: Methos 
 .dumguetuam Pifcium Nature magis conveniéntem reddidit. 
_ ‘Cunt Appendice, & Iconibus. 8vo...171 Bes : 
"WC HRE EB Phyfico- Theological Difcourfes, Fegeeiny: 
Bec I. The Primitive Chaos, and Creation of rhe Worlds 
“We-The General Deluge, its Caufes and Effe&ts. III. The 
Diffolutionof the World, and fucnreConflagration. Wheres 
in are largely difcufled, the ProduGtion and Ufe of Monhs« 
Db) hain’ ; iheOrigivdl of Fountains, of formed Stones, and ~ 
Sea-Fifhes Bones and Shells found in the Earth ; the Effe&s 
‘f particular Floods, and Inundations of the Sea ; the Erus 
, tions of Vulcano’s; the Nature and Caufes of Earthquakes. 
.. Alfo an Hiftorical Account of thofe Two late remarkable 
- QOnesin Jamaica and Evcland. With PraGical Inférencess 
By Fobn Ray, late Fellow of the Royal Society. The 
third Edition, Illuftrated with Copper=Plates, and much 
“more euitie’ thati the former Editions, from thé Author’¢ 
own MSS. 800. 1713. Way rorgeree Siok: be Loe 
AIT Publifbed by the Reverend Mi. Derhatth. m 
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Aung oe: up. aa rem ae oe 
Scheme, for fame particular Oc- 
Ld caftons, many of my. Ingenious 
icads were earneft, ‘for the Printeng of at 
in the. first Edition :. And accordengly, at 
frould bave. been fos. but-that..at- would - 
have too long hindered the Publication: of 
my Book; hae unfortunately had already . 
been veparilid to near the Beginning of the 
Long Vacation, “the worl Time ‘of alk 
the td to end a Book abroad. But . 
that, Lmpreffion, ( although, large. having 
the ia os be "fold af ‘by ste = 
a. bave taken Care to have it inferted in this. 
— Second Edetion ; as alfo. that a. fuffi cieiit 
Number be Printed, forthe Service of the - 
% Parcels of the Farft Edition, oe 616. 
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Fo the Bon: DER. 
This Analyfis, eof confe of, I sink i“ 


too particular and large, (as it was necefJa- 
vy tt fhould be for the Ujes for which L at 
jolt drew it up) but my Fudicious Friends 
would not fuffer me to contract it, and sane 


me Jome 00d Réafons for it. 


_ 4s to the Additions, my Talis was to 
Rive made none, and therefore the are 
Brit few; and for the moft part fast 
could not well avoid. But that they a 
not be detiemental to the Fars Edition, I 
Dave bere jj pecified the places, in this Se. 
conil, where they ey may be found, ‘fo as to be 
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Waters anfwered. from the too great Diz ‘ 


‘yuinution of 3 the Evaporations, 


Page 58. Note 6. Dr, Tancred Re- ‘ 
binfon’s Account of the great Ufe of die 


vers Poyfonous Plants, 


Page 289. Note 18, Monfieur cua, 
tes’s Vindication was thought fit to be 


fomewbat altered. 


Page 306, Dr. Tancred Robinfon’s 


Ingenious Obfervations about the excellent 
| Contriviance of our Bodies. 


Page 319. Line 4. After Varlety “i 


would never have been, read the fole 
lowing Lines thus ; And in cafe it had 


, not ‘been, but that Men’s F; aces had 
been ait’ in the fame, or not a very 


different Mould ; had ‘their Organs of 


Speech founded the fame, or not fo 


great a Variety of N otes ; ; had the 


Structure of their Nerves. and Muff 


_ cles been fuch, as to have given 

the Hand the fame Direction i in Wri- 
ting, what Confufion, what Diftur- 
bance, of ieee 


Newt 


GN BO . Gui ene 
Boas, Ls peer i. 3a 
Py ; Ah a SiN 
af Page pene 

‘ 4 ¥ a Se ia 
Abe Pe 


‘Qh Mee 


oe ae the Reaper. 
Page 459. Note. 15. Of the. Seeds: of 
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Of Mr. DERHAM’s | 


Phyfico- besa 


HE Works of the Creation relating to our Terraqueous 
Globe, are fuch.as,are. vifible inthe. . ; 


ree or Appendages of the Globe, viz. thefe three. 


. The Atmofphere 
fo Compote of Air and Vapours, Page de peony!” 
Ufeful to eludin A 
Refpiration and Animal Life tee nee 
| \ Vegetation of Plants Fr, op ae aeees ys 
: Conveyance of ae s deata ee 
5 ff The Winged Tribes. | aif 
“LSound 11 | at 
The Funttions OF INaltitee si. a ee 
| { Refle&ting and Refratting Light 1. ‘iL Kee Os } ’ 
iy F Containing the." * gee Oe 
Hi ‘Winds, ‘which’ are. “Of great ‘Ufe arid’ Neceflit ity a 
To, the Salubrity and Pleafuze of the Air cur 4 
é In various Engines 18. ‘acer iaioginle olde | 
CIn Navigation. | vie fe ee a | 
(ciouas. and Rai OF Bae ie he ee E 


| “Refréfhment of the Earth, and. the things therein 20, 
\ Origine of Fountains, aading to fome 23s. + eh 


} 2. Light. Its ". + ee eer . 
-, Fountain 26. 4g ane OE SES AY ae 


4 | \ Wonderful Necetity and UR, mye BP econ | 
i Improvement Ww. pres 2 28, oe Paani 
| Velocity. . ae hi ct ER TE 
a ea Seria tN «3 rhe ; FRE TEED Bak 
é Expanfion ; ia ‘. ita ate en ORR ee eet. sat 
Be Gravity.” Me a ad bie 6 : 


Leh 
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Clits great Boneh 33 
LCanfe of Levity, which t is of great Ufe in the World 390. 
t \ Terraqueous Globe it felf. Of which I take a Viewin ~~ 
General of, 
Its Spher ical Figure, whieh is ‘oe moft commodious in re- 
gard Of 
| Light 40. 
a+ Ho 4 


ah Lodgment of thé Waters. Fe. A 
‘€ The Winds Ae 
[ts Bulk 43. 
5 [ts Motions 44. 
¢ Annual. 
§ 4 Diurnal. ; | | 
Its Place and Diftance from the Sun, be other ‘heavenly 
Bodies’ 46. 
Its Diftribution, fo as to canfe all the Parts of the Globe to 
if Balance each other 48. — Fn 
Be helpful to one another. 
The great Variety and Quantity of all things fering for 
Food, Phyfick, Building, and every Ufe and shai of 
all Ages, Places, and Creatures §3. 
An Objection anfwered §¢. 
'\ Particular, of the Earth alone: of its 
p-Confiment Parts, viz. Its 
| ‘Soils and Moulds, néceffary to the 
Siete: of various Vegetables 61. 
+ Van ious Occafions of Man, and other Animals 62. 
Ee Strata or Beds, affording Materials for 
Tools. 
\ Firing. 
, Building. 
Dying, he thoufands of other things 64. 
Conveyance of the{weet Fountain-Waters 66. 
Peek Caverns and Vulcano’s; of great Ufe to the 
Countries where they are 68. 


ae ES 


of Defign, inafmuch as this Stru€ure of the Earth i is 
r The moft beautiful and pleafant. - 
The moft  falubrious : to fome Conftitutions, the Hills; = ; 
fome, the Valleys 72. va oa 
4 | Bcft to skreen us, and other things a Te 2 
< Beneticial to the PS og ee od 
Produ€tion of various Vegetables. | 
= and Maintenance of. various Animals 1 
A Generation of Minerals and Metals 95. * 
_*Abfolutely neceffary to the Conveyance of the Rivers, and | 
____ in all probability to the Origine of Fountains a e rs be 
* on- 


«Mountains and Valleys, which are not rude Ruins, but 2 an 


ie R 
} a 
; 


a 


Conclufion againtt blamie God 81. ; ier 
i Inhabitants; which are either i tive or Dnfnfsie Cone 
cerning the... 3 | 
cSenfitive, fome things are 
€ Common to all the Tribes, particularly thefe Ten: 
CI. The five Senfes and their Organs ; the 86 
rEye, an admirable Piece of Mechanifm in regard of its 
rForm, for the moft part Spherical, mer is beft for 
The Rece Bie of Objetts. 
Motion. of the Eye 90. - . 
| siciation in the moft  commodicus pet of the Body 
of every Creature. ha 
Motion, in fome Animals, | 3 
Every. way. 
4 Fired and. the epseticne” 
Provilt fon in the cafe 92. . 4 ig 
. Size : Which is in See a 
{5 Creatures, according to their Occafions. 


Such as live abroad in the Light, larger. 
Such as live under-ground, lefs. -, 
Number, in fome Animals: 


Two 95; J 
se Together with the wit Brovitic ion to pre. 
? . vent double Vifion. | 
Parts; 'fome of which are views! 
Tranfiently, the Arteries, Veins, and fome of the 
3 .Mufeles and Tunicks. — 
More ftri€tly | fome of the 
Mutcles, and the excellent Provifion made for 
| their peculiar Uks, "Equilibration, oc. 98. 
| Tunicks ; Among which the various Apertures, 
| i Forms, and Pofitions of the Pupil are parti- 
cularly noted roo. 
e Humours, efpecially the prodigious Finery and 
| Compofition of the Cryftalline, according 9. 
Mr. Leewenboeck. 
_ Nerves 106. 
aed 
: Motory 
| “Guard and Security, provided for by 
The Reparation of the Aqueous Humour. 
Covering of the Eye-lids, 
Strong and curious Bones. 
Hard and firm Tunicks. 
Withdtawing them into their Heads Tt 
_& 
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| (4 ». 
| Hearing. Its. ve ae 
¢ Organ, the Ear, | rig. Lae 
Double, enabling us to hear every wai Ye a ee” 
Provifion for the Lofs or “Hurtof one 
Sicuated in the very beft, “place for Infotmations Se- 
curity, and near the. Eye and Brain. 
‘The Fabrick of the «°° °**, © ; i ) | i 
Outward Ear, which is in Pitt .ggreot . 
¢ All Creatures formed, 9 idy ideds el, ind eves 
) xy way. accoutered adconding t to. their: var ious 
Ne Places and Occafions 1.16. 
Man, futtable to. his” treet BondPe, and all lcs 
“Parts, the Helix, Trag us Coxthay oe, ads 
mirably fuited to the ‘Recep tion ‘and Meliora~ 
tion of Sounds, and the | Sd Rie of. che Part. | 
| “Inward Ear: In which 1.take a View of the I20- 
Auditory, Paflage, curiolifly turinel ed, torttous, 
| pe iis finooth’ ; and being alWays en, is lined) 
ie with the ‘nauféous Ear-Wax for aGuard. . 
Tuba Eaftachiana, ee sob hil 
. Bone, particularly tard did” ebiitext fori, 
nie and to affift the Sound. *s * T 
» Tympantim, and. .its. “Meémbiaies” Mutcles, hai 
four little Bones. to ototrelbond. to al ae 
of Sonad. 
~} Labyrinth, ‘Semicirdulat CHa, Corian} my 
made with the utmoft, Art” 128, | ‘ 
_. -Anditory Nerves, one of which ‘is 2 dentisba tol 
pe RR Ere Tongue, Mufeles of ‘the E3r,’ and tol 
the Heart ; whence’ a great ia berwieay 
1 .  thofe Parts 136.5. 
‘LObjest, Sound. “Under. which 1 San En f 
{fis Improvements thereof by the Wi of hat 130, 


Its great Necefiity, and-excellent Ufes 134i 6 7 
Its Pleafure, and the Power of Mufick 13g.) 0 
| Smelling. In which Senfe thefe things are remarkable; the "i 
Noftrils, always open, cartilaginous, yd endowed wih ? 
‘Mufeles #38. - poy 
Lamine, ferving for Le ee 
A Guard againft noxions things U3¢ eu ne. 
The Spreading of the Olfactory Nev ves, 
Prodigious Ufe of it-in all, Spetally in of the! Tras 
rationals 140. 


‘psy The, things ‘nok, remarkable in whey Senfe: ate, 


|. Nerves fpr ead about the Tongue and Muth, With thelr 
Guard. 

a he oy heady) i) 14t 
Site, 


Situation Lone to be 2 Sentinel to the Stomach and 
Foods: ive 
Confent checttoh with: the other Sets, by fome B anches 
of the fifth Pair 142s es g 
” SFecling: Pag.tg3. 
Whofe Organ is the Meee 144. . 
| Which is difperfed through every Part of the Body, and 
the admirable Benefit thereof. 
IL, Refpiration, the grand Act-of Animal Life. p. 1 46> Pf 
‘Miniftering to the Circulation of: the Blood, aot Diaftole 
of the Hear. | ; 
} The Pares.concerned ‘therein arey: «|: | ; 
The Larynx, with its great. Variety’ of F Mlet, , fot 
Refpiration, and forming ‘thé Voice «49. Ha: 
Trachea and Epiglottis,exquifitely contrived and made. | 
Bronchi and Lungs, with pels curious Arterics, Veina 
and Nerves 151. ay | 
Ribs, Diaphragm, and the fever Mates concerned, 
Tes Defect in the « | ee oe 
Samp in the' Womb 354. M cls » Pee 


: 


Amphibious Creatuves saBbi 
Some Animals in Winter. : . A 
4 Ufc "The Motion of Animals : ; Concerning which confi der | 
_ CTranfiently the ' i 
Je} & Matcles,> and: their Screg their ‘Size, Faflening to 
the Joynts, Motions, @c. 159. Whee disaty f 
J Bones, and: their Curious Make, | > eniat 
Joynts wich-their Form, Bandage and Lubricity hy 
Nerves and their ea sable Ramifications and Inaeate 
. tionsi” ‘ f 
| More particularly the Loco-Mative Agi it ‘Gel, which is 
Swift or flow; with Wings, Legs many or few, ‘or none at 
all, according to the various . Occafions and Ways) of 
Animals Lives’: As particularly in f 
Reptiles, whofe Food and Habitation is:near at hand. | j 
J Man‘and‘Quadrupeds, whofe Occafions require a largee ‘ 
») Range,and therefore a {wifter Motion 165. 
Birds and Infe@s, whofe Food, ‘Habitation and Safety 
sequire 4‘ \yer larger Range, and: have acconfingly a a 
ri yet {wifter Motion and direét Conveyance. | i 
4 Geometrically’and ‘neatly performed, by the ee Rules 
Well provided for by the, 
Bes Equipoife: of the Body 166.. 4 
Motive Parts being. accurately Stueedl hs cat to the 
Center’ ‘of the e's Ss pean and: 4 ged am abet dug 7 
mah aD OTe i 
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IV. The Place allotted to the feveral: Tribes of Animals’ to 
live and a&t-in. Concerning which I ober ea 
Their Organs are adapted to their Place 168. : 

; All places habitable are duely ftocked. » . : 
Various Animals have their various Places 5 and the wire 

dom thereof 169. 

V. The Balance of Animals Numbers, f that the World, 
is not 

- gOverftocked by their Liereakey voeistha aitelt eid ‘4 ) 

2 Depopulated by theis Death.) cri? Ga gaivwilas . } 

Which is effeéted in ' 
The feveral Tribes of Animals by a dus : Popo tn the 

_gLength oftheir: Life 170. | 
Number of their Young, in.» , tigi 
Ufeful Creatures many. i yates 
. ’Pernicions few. i bax wood 
Man yery remarkably bythe ss beo | 
i Different Length of his Life. rice Wb ash 


Soon after the Creation 172. : $4 
2 When the World icicitecisiticy not fully orepied 1730) 
me When it was fufficiently foriedy down to the Be 
fent Time. 
| ' Due Proportion of Marriages; Births and Burials 1 75: 
Balance of- Males and Females 176.:\: 
VI. The Food of: Animals. In which. the. Divine ajaged 
ment and Providence appears in. the. 179: 
- Maintaining fuch large Numbers: of: all kinds at Animals. 
| +. on the Land, in the Seas, and divers Rise too unlike: 
ly to afford fufficient Food.) 
Adjuftment of the Quantity of Food to the, Number of 
Devourers, fo that’ 
¢ There is not too mych, fo as to. 10 and annoy the 
| }- World 180.9 
The moft ufeful: is mot plentiful, and eafiett proga 
L |. gated rgn. 0 | 
Delight which the various Tribes of Animals have to the 
Varieties of Food, fo that what is. grateful to/one 
is naufeous to another: Which-is 2 wife means to caufe 
| All Creatures to be fufficiently fupplieds 
1 All forts of Food. tobe confumed, cl | 
| €The World. to be. kept fweet and.-clean by rhage 
means 183. 5 
Peculiar Food that particular Places afford to. the Crea 
tures refiding, therein 184. | 
| Curious Apparatus in all, Apimals for Gathering, and Di- 
fete Food, Wize the he Arete eo 


ne 0 


ost VE | ‘Mouth, 


Mouth, nicely thaped for Food, @e. In Mg. OR 
.. Some, little and narrow 189. Bi 


Some, with a large deep Incifure. eee 

Tnfetts very notable to catch, hold and devour Prey 5 
to carry Burdens, to bore and build their Habita- 

tions 190. Alain , ma , 

” Birds as notable, Horned in all. In fome — 

Hooked for Ravine, climbing, @c. 191. 

Sharp and ftrong to pierce Trees, @. 

Long and flender to grope. » 

Long and broad to quaffer, 

Thick and harp edged to husk Grain. 3 

Compreffed ‘to raife’ Limpets, @c. pee 

Teeth, which are peculiarly hard, firmly inferted in the 
Jaws, varionfly fhaped in the fame, and different A- 
nimals, deficient in young Creatures, @e. 193. 

Salival Glands, commodioufly placed for Maftication and 
Deglutition 195. : dolla 

Mufcles and Tendons feiving to Maftication, ftrong and 
well lodged. ; ! | 

Gullet, fized according to the Food; with curious Fi- 

brés, Ge. 196. 4 [Aled as 
re AOR FT 


}, 


A 


Which hath 2 curious Mechanifm of Fibres, Tunicks, 
Glands, Nerves, Arteries and Veins. | 
Whofe Faculty of Digeftion by fuch feemingly weak 
<  Menftruums is admirable.) aa cae 
Whofe Size and Strength is conformable to the Na- 
ture of the Food, or Occafions of Animals. 
Which is in 4 aa or 
‘Tame Animals but One. LF | 
‘| ?Ruminants, Birds, @ci More, 

_ Guts, whofe Tunicks, Glands, ‘Fibres, ‘Valves: and Peri- 
“| ftaltick Motion deferve Admiration 200. ore 
{| Latteals,cogether with the Impregnations from the Pane 
| \ «creas, Gall, Glands and Lympheduéts. ysis d Hagh 
|] | “Sagacity of all Animals in finding our, and providing 
Pp Pood) In wn yh 
— lefs remarkable for the fake of his Underftanding 202. 
‘Inferiour Creatures. In fuch as are NT ee. 
‘Come to mature Age, and are able to help themfelves, by 
ene aia Ary: ae oe 


1 f Accurate ‘Smell 203. HOR ae os . i * * i 
Narurali Grate. fae ign: ; AC 
Hunting and Groping out of ray pea by Bis ee 
Seeing and Smelling at great Diflances 205. 


/ Climbing ; the ftrong Tendons and Mufcles ating therein, | 
| L “Helplets. As 207. 
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Young 
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YoukgGrdamipaioOe yt oicts Mab tf 

Man, born the moft helplefs of anys the Parents Reafon, 
Hands, and Affe€tion fufficing, > BS | 

4 Ixrationals: For whofe Young the Creator hath ma dea 


‘veel 


Parent-Animal’s own © 55) & 
ec and Diligence’ in Nurfing’ and Defending 


>. 
| | | _ fafficient Provifion ; partly by the | 


theme cni!s te a ; 
Sagacity and Care in repofiting their Eggs and 
Young, where Food and all Neceffaries are to 
be found: 208. ee i ae 
Ability of the Young themfelves to fhift for, and 
help chemfelves, with the little, helps of their 
' Dams 209. » 


> y Want it,.who ay : 
‘Are able to live long without Food 244: 
Lay up Food before-hand. cls 
VIL. The Cloathing of Animals, whichis 214. 
couited to the Place and Occafions of all. In | 
{ (Man it is left to his own Reafon and Art, joyned with 
f - fufficient Materials : Which is beft for him, 
| cBecaufe he may fute his Cloathing to his Quality and 
Bufinefs 218. bi teat 
é For Perfpiration and Health fake. 
‘y 4 To exercife his Art and Induftry. 
To excite his Diligence in keeping himfelf fweee and 
. elean. > Uber a wR . i 
| UInbeing the Parent of divers Callings 219. 
| Irvationals : Whovare either, bi 
< Ready furnifhed with proper Cloathing, } 4 
| | ‘On the dry Land.avith Hair, Fleeces, Furrs, Shells, 
ode. hard. Skins, @e, 220. Ko 
In the Air with Feathers, light, ftrong and warm. | 
| (In the Waters with Scales, hard for, Guard ; fmooth 
' for Paffage ; or with ftrong Shells to, guard fuch as 
7. kas We move more flowly 222. , es | 
| | Provide for themfelves by their Textrine, or Archite- 
‘tonick Art. Of which under the eink . 


in its kind beautiful, being 22Ae 5 on 
Adorned with gay, various and elegant Colours. 


Mechanifm. ~~ 


Y 
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VIII. The Houfes and, Habitations of 


Rida ar isso sakl aw eS 9 terry | 4 
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Creatures deftitute of Food at fome Seafons, or likely to” 


‘Well garaithed, being, all Workmanclikey .compleat, and» 


| § If fordid, yet with exact Sj mametry, and full of curious — 


ig i ee 
fi: ; ie be ie a a 
i s ON 
: 


ne ya ie 


Be aie who is abtindantly furnifhed | with ° f 
J Nions 26 and Art to! build and, garnith his Habita- 
tions 2:26. en 
Sons 2 of all’ forty to eff fis Works, ee 
iceatiohals, whofe marvellous Inftinét is manifefted by the 
Convenience of their Nefts and Habirations for the | 
pier and Edueation of their Young 228.9 0 | 
Guard and Defence of themfelves and: their Young.. 
Fabrick of their Nefts, fearce imitable by Man, and ee 
by their Contrivance and Make, being exadtly futtable 
to their Occafions, and made by 
Putting only a few ugly Sticks, Mofs, Dirt, et. tog: 


ther 231. 
Building Combs: aceording to the: bet Rules of Mathema- 
. ticks. 214 
Weaving Webs, and mailed Cafes. Bot which Service the 
2 Parts of their Bodies, and Materials afforded, by them, 
1. _- are very confiderable. vite 
IX. Animal’s Self-Prefervation. oe which there is always 


a Goi in proportion to the Dangers and Occafions pe 
their State: Whiehis observable in © 
Man, whofe Reafon and Art ep the Defett of Nee 
3 tural Armature. 
Irrational Creatures; who». 90)°T 
CAs they are on one haridh {ufficiently guarded by. their 
-CShélis, Horns, Claws, Stings, @e240.. 0 | 
Changing their Colours. 2° ' 
Wings, Feet, and Swiftnefs:: BA ANB SAR 


Diving in and tinging the Waters. hit 
} Ejefting Juyces ont of their Bodyii) L 4 
Accurate SmelJ, Sight and Hearing. ena 
Natural Graft 242.0! 
Uncouth Noife, ugly Geftcutations, and: honid A- 
| - fpect. ‘ : 
7 Hoe |: | Horrible: Stink and Excrements.. it | gs 


So on the other hand can by thee Str ength, Spetcity ae, 
_ or natural Artifices entrap. and captivate what is ace ee 
-» ceffary for their Food and other Oceafions, |. 
LX. Animal’s Generation. ioe 
-gEquivocal, is denied hee | 
Univocal.. Vhich of of 
Man, is sume mens 
Irrational Creat ir 4 ES h a larkal } 
Sagacity in: ing t e fire Pha sf : 
[ and ee ities fervable whata 


Ole 


Compleat Order they obferve, i ‘ 
1. Neat Apparatus their Bodies are provided with for 


< this purpofe 248. | 
Natural Venome they injett with their Eggs into 

a Ay Ad be Vegetables to pervert Nature, and produce Balls, 

f and Cafésia gr. * 12/1 Yo Savin A 3 
Making ufe of the fitteft Seafons, cither _ 

| All Seafons 262. . ae 

1 | “when Provifions are moft plentiful and eafieft had. 

} | Due Number of Young 253. | 


$ 
’ 
4 


Diligence and Concern for their Young, in point of 
FIncubation’254.... |. Ais gt cre 
‘U Faftening and Defence 2§5. 
\ Faculty of Nurfing: their Young, by | 
(Suckling them. “In which it is obfrveable 
| How futable this Food is.’ | 
' $ How willingly parted with by all, even the moft favage. 


< € Whata compleat Apparatus in all Creatures of Dugs,@e. 


--| Patting Food’ in their Mouths, with’ their proper Parts 

» |-- for catching-and conveying Food 257. ad 
‘Neither way, but by laying in Provifions before-hand 258. 
Having in the Fourth Boek thus ‘difpatched the Decad of 


Things in Common to the Senfitive Creatures, I take a View of 
their particular Tribes, viz. of , 


| ~-Man; whom I confider with relation to his : 

, Soul.. Concerning which having curforily mentioned di- 
vers things, I infift upon two as fhewing an efpecial di- 
vine Management, the | 
Various.Genii, or Inclinations of Men, which is 2 wife 

Provifion for the Difpatch of all the World’s Affairs, 
and that they may be performed with Pleafure 274. 

- Inventive Faculty. In which it ts remarkable that | 
¢ Its Compafs is fo large, extending to all things of Ufe, 
$ and occafioning fo many feveral Callings. | 

Things of greateft Neceflity and Ufe were foon and eafi- 

» ly found.ont; but things lefs ufeful Jater’;) and dan- 
gerous things’ not yet. Here of divers particular Tn- 
ventions, with an Exhortation to exercife and im- 
prove our Gifts. sea hh . ean & 

Body. In which the things particular! 
are the Ul ae 

‘-Ere&t Pofture.) ~ rmete es 8k petit, 

The moft it for a Rational Being 293. 

Manifeftly. ed,, as appt ars from’ the Structure _— 

< __ of fome particular Parts mentioned 2.96. 

AS Nice Struéture of the Parts miniftering thereto. 
‘ | 4 | & Equilibration of all the Parts 297. 


‘ 


re 


‘remarked upen — 


} 


4 ul 


Figure 


oe ie rr ;W o os 


Figure and Shape of Man’s Body moft agreeable tohi9 = 
Place and Bufinefs 298. | 
Stature and Size, which is much the beft’ for Man’s ~  * 
‘State 299. Fi . 
Stru@ture of the Parts, which are | 
Without Botches and Blunders — ey: | 
Of due Strength. : 
‘S, Of ' the beft Form: 
Mott accurately accommodated t to their proper Om ices, 
PYodgment of the Parts, asthe ~ 
(Five Senfes 307. 
1 Hand. . 
|} Legs and Feet. 
< Heart, 
| |ee 
| ent Bones and Mufecles, @c. 308. 
\ Covering of all with the Skin. . 
Provifion in Man’s Body to 
Prevent Evils by the 
Situation of theEyes, Ears, Tongue and Hand 310, 
$ Guard afforded all, efpecially the principal Parte, 
Duplication of fome Parts. 
Cure Evils by means of 
Proper Emunttories 311, 
Difeafes themfelves making Difcharges of things. 
more dangerous 313. . 
; Pain giving Warning, and exciting our Endeavours; 
“Confent of the Parts, effected by the Nerves, a Sample 
whereof is given in the Fifth Pair, branched to the 
|. Eye, Ear, ge. 314, 
UPolitical, fociable State. For the Preferyation and Secu- 
rity of which the Creator hath taken Care by the Variety 


of Mens 7 ; 
Faces 318. a 
4 Voices. | : Ak 
Hand-writing. f Be ; 
| Quadrupeds, Which I take no notice, but wherein they dif ee 
fer from Man, viz. ) . : ei 

- Prone Pofture, which is confiderable for he 

cihe Par ts miniftering to it, efpecially the Kegs and 
Feet, fized and lade in fome for 
_ Strength and flow 1 ation 325. 


| Agility and Swiftnefs 
Walking and aGianiog, - te 4" aay 
Walking and Swimming, © Ry gt tat 
Walking and Flying. 
| Walking: and caer 

ee oe ih Sy ¢ 2 


ts 


‘ue 
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| | Traverfing the hg 
UTraveri ing Ice, Mountains, tak 
I Ufefulnefs to 
Gather Food 327. 
Catch Preys ) % 
Climb, Leap and Swim. oe i 
Guard themfelves. 
a i Carry Burdens, Till the Ground, and: other Ufes oy 
yet Maas 04 | . 
eParts differing from thofe of Man. | i 
‘Head, wherein I confider 
Its ‘Shape, commonly agreeable to the Animal's Motion. 
| The Brain, which is, aia | . ' 
Leffer than in Man 229. Liedavin ta hate We 
| Placed lower than the Cerebellum. 
| | Gr Ni€ticating Membrane 331. 
| | Coroitl Arteries, hei Rete Mirabile. 
\ Nates. tJ 
Ad Neck. 
neg the Length of the Legs 332.. m4 
i i Uscienpehenet my the bi hit Leather. a 
‘Stomach, 
Correfponding to the foveral Species 3 334. - 
| ie to their prep: Food, whether Fieth, Grain, Cee 
‘| Heart: its 
Ventricles, in fomé 


Bei only 335 


< 


Two. & 
Three; as fome: think. | 
Situation nearer the midft of the Body, than in Man. 
Want of the Faftening v3 the iegenticy to the Mid- 
; ‘riff 337. ; 
~Nervous kind. A Sample of which is given in the diffe- 
rent \Correfpondence- between the Head and Heart of 
Man and Beaft, by means of the Nerves 338. . 
Birds. Concerning which I take a View of their at 
~Bodyand Motion.;-whére I confider Yes ai mq ve 
¢ The Parts concerned i in their Motion 343- pie : 
The Shape of the Body, made exactly 
Pe} -) in} and making way through the 
Feathers, which are * 


Ara oI 8 


tnefs and Riven oth 
r p for the 5 aie and 


deesinte,! he . of hoses a 
ts pearly opening, fhut- — 
ir ag tinge 

é F 4 4 


‘s mn Ss miata ty Aad bu ‘. ort Ag Wal ee ee 


tings u's coviden as the Occafions of Flighe res : 4 
quire ; and the Peftoral Mu/cles of the greatele =” 
Strength of any in the whole Body. ; 
\Placed in the niceft Point of the Body of every Sp 
dies, according to their Occafions of Pighs 
Swimming or Diving. 
Pre which is well made, and placed to keep the Bi- 
dy fteady, and. affift in its Afcents and Defcents 347. 
Ld and Feet, which are made light for Flight, and 
incomparably accoutered for their proper be 9 p 
ons of | . 
p Swimming 348. 
Walking. 
Catching Prey. Y 
Roofting. a ; i 
Hanging. | 
f Wading and Searching the Waters. 
_ Lifting them upon their Wings, 
Motion it felf. 
Sirecath by the niceft Laws of Mechanickas 
$ antwering every Purpofe and Occafion. 
Other Parts of the Body, »#. the 
(Head remarkable for the commodious 
Shape of its felf 351. foes 
aa of the Bill, > Le a tae 
Site of the Eye and Ear. | ie. 
Pofition of the Brain. tee ae BSE 


ee 


4% Stru€ture of the 
$ Tong 
4 Tongue 
Inner Ear. 

\Provifion by Nerves in the Bill for tafting : and aie 
ftinguifhing Food 354. gat 

| Stomachs, one to 

be epet and prepare 355. 


it Soe and digeft. 


Lan gs incomparably made for 
Refpiration 357. 
,. (Making the Body buoyant. 
Une, which is made. | 
¢ Proportion to the Legs. 
W aters, aut 


5 


State. OF wh 
gi jet 


: 


£2) 


; Migration, fetharkable for ii eas Qc gl gt fg 
The Knowledge'Birds haveof «9 95) 
aie Times of Paffage 358. ! j | 
The Places proper for them.’ © | 
. Their Accommodations for long Flights by long or ee 
ftrong Wings. . 
Incubation, which is confiderable for 
<‘¢ The Egg, and its Parts 364. panties 4 
A& it felf ; ‘thar. thefe Creatures fhould betake them? 
_ felves to it, know this to be the way to produce their 
Young, and with Delight and Patience fit fuch a due | 
Number of Days. 
The Negleft of it in any, 2s the Oftrich, and the won- 
derful Provifion for the Young in thae ‘cafe 365. 
Nidification. Of which before. | 
Infeéts. Which, although a defpifed Tribe, doth in fome 
refpects more fet forth the infinite Power ‘and Wifdom of 
the Creator, than the larger Animals. ; ‘ 
The things in this Tribe remarked upon. are their 
( Body 370. 
(Shaped, not fo much for long Flights, as Ps their 
Food, and Condition of Life. 
Built not’ with Bones, but with what ferves both for 
Bones and Covering too. | ; 
Eyes, reticulated to fee all ways at ance 37I- 
Antennz and their Ufe 372. ) 
Legs and Feet made for 
(Sonor 373. 
Swimming and Walking. 
pasa on fmooth Surfaces. 
Leapin 
5 Diggin’. 
| \ Spinning and. Weaving Webs and Cafes. 
Wings, which are 
Nicely diftended with Bones 376. 
Some incomparably adorned with Feathers and a 
gant Colours. 


Some joynted and folded up in their Elyera and di- | 


ftended again at Pleafure. ! ¥ 

In Number either rs ' 
Two, with Poifes.. er 

; Four, without Poif s 


“Sur ‘prizin g Mint 


A 
tn cece eneneeesnen) ~~ 


‘of thofe Animals chen! 
- felves, efpeci 2 IX TS, which are as. numée 
oe rous and vario IS 2 in other At imal-Bodies 378. 
{| UState; which fers forth a particular Concurrence of the 
1 |, Divine Providence, in the wife and careful Provifion 


» that poe for their | 
Ce ae Security 


hae MR RN ies 

Security againft Winter, a their fn of 
| Subfifting in a different, viz. ‘their Nymph or  Anrelt a 
fate 380.0 ! 

’ Living in Torpitnde, without any Watt of Body, or See : 

rits 387. 


Laying up Provifions before-hand. 
Prefervation of their Species by 
Their Chufing proper Places to ay # thely Eggs and 
Sperm, fo that the | fk 
| ) fesse may have due Incubation 384. oh 18 
Young fufficient Food. 
Care and Curiofity in repofiting their Eggs in neat Order, 
and with the proper Part uppermoft 393. 
"Incomparable Art of Nidification, by being endowed with 
Parts proper for, and agreeable to their {everal ways of 
; Nidification, and the Materials they ufe in it. 
Architettonick Sagacity to build and Niave their Cells, 
or to make even Nature her felf their Hand-Maid 397. 
Reptiles. Which agreeing with other Animals in fomething 
or other before treated of,. I confider only their 
Motion, which is very vemarkable, whether we confider the 
Manner ef it, as ; 
~ Vermicular 405. 
Sinuous. 7 
Snail-like. . 
) J Catterpillar-like, 
. Multipedous. 
Parts miniftering to it. 
Poyfon, which ferves to. 
Scourge Man’s Wickednefs 409. 
+3 Their eafy Capture and Maitery of nck Prey. ’ 
Their Digeftion. . 
) | watery Inhabitants, confiderable for ehelr 
Great Variety qro. | 
Prodigious Multitudes. sia 
ee Bulk of fome,and furprizing Minutenefs of others pM 
Incomparable Contrivance and Stru€ture of their Bodies. © 
ee of Food. | 
| Refpiration. 
Adjuftment of their Organs of Vifion to their Element. 
CPoife and Motion of their Body every way 413. me 
 (UUnfenfitive Inhabitants. “Among which having mentioned Fof 
- fils and others, I infit only “upon oc tables, ms that in a curfo- 2 
“ry manner upon their aD ae 
Great Variety for the feveral Utes oft , Wo 
{ Anatomy. — 4 
_ 4 Leaves 417. ) 
4 eye: and their admirable Gaiety. 
4% Seed, Seraeanle. for its Hh 
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&@ Make. ait | a 
Bt Containing in it a compleat Plant 419. 
Prefervation and Safety in the Gems, Fruit, Earth, “ie 
Sowing, which is provided for by Down, Wings, Springy 
Cafes, carryed about by Birds, fown ak che Hustand- 
man, (°c. 423. . ; i 
| Growing and Standing: Some by | | 
Their own Strength 428. > ack 
[2% Help of others, by clafping about, or: + hanging apen 
them. 
“Remarkable Ufe, efpecially of {ome which feem to be provided ~ 
for the good of Ta 
‘gAll Places 430. gyuticns 
Some particuldr Places, to eS eich 
: be fome Local Diftempers. 
A Supply fome. Local Wants, 
Prabtice! Inferences from the whole are: thefe Six viz. Tia 
God’s Works , 
. y. Are great and excellent 436. 
: ~* 2. Ought to be enquired’ i into, with a Commendation of fuch 
id as do fo 438. 
3. Are manifeft to all, and therefore Atheifm unreafonable 439 
4- Ought to excite Fear and Obedience 44d 
5. Ought to excite Thankfulnefs 443. 
6. Should move us to pay God his due Homages and Woxthip, 
‘particularly that of the Lord’s Day: Which i is an) Appointncar;, 
The moft ancient 446. 
Wifely contrived for Difpatch of Bafinefs, and. to pve 
Sy Carnality. 
© Whote . proper Bufinefs is, To ceafe. from, Worldly, and to 
ot ~ ” follow Spiritual Employments, the chief a which is the 
, a Publick Worfhip of God. 7 ; 
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_ Terraqueous Globe. 


INTRODUCTION. 
oN Pfalexrr. 2, THe, Phlmit afferts’, That 


the (1) Works of the Lord are great ; fought out 


of all them that have Pleafure therein. This is 

. true of all God’s Works, particularly of his 

Works of Creation: Which, when fought out, or, as 
the Hebrew Word (2) fignifieth, when beedfully and 
deeply pried into, folicitoufly obferu’d, and enquir’dout, 
_ efpecially when clearly difcovered to us ; in this 


: ee 1) it is not unlikely that. the Pralmitt might mean; at leaft " Po | 


have an Eye to, the Works of the Creation in this Text, the 


% Word Tr Twyn being the fanie in chac Pfal. 109. I, is tran= 
 flated God's Handy-work, which is. manifeftly applied to the: 


Works of Creation, and propetly fignifieth Faétum, Opus, Opifici- 


“a> 


_— thificat talem effetionem, qua aliquid exipit vel tealitér, vel ornate, 


_welut non fit in priftino fiatu quo fuit. Concord. p.2col. 931. o 
2) UOT) Quefrit, Perquifivit, feifcitatus ef, Buxtor. in'verb, 


p. r » €O ag 174- 
. Mid: : | ee 
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Simul importat Curam, ey folicitddinem, Conrad. Kirch, ib. 
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2 Survey of the ee 
Cafe, Ifay, wefindthofe Works of GOD abundant- 
ly to deferve the Pfalmift’s Character of being @reat 
and Noble ; inafmuch as they-are made with the 

-moft exquifite Art, (3) contrived with the utmoft 
Sagacity, and ordered with plain wife Defign, and 

-muniftering to admirable Ends. For which Reafon 

/ St. Paul might well affirm of thofe twiddle of God, 

/ (4) That theinvifibleThings of God, even bis eternal 

_/ Power and Godhead, are underftood.by them. And 1n- 

- deed.they are the moft eafy and intelligible De- 

monftrations of the Beimgand Attributes of God.; 
(5) efpecially to fuch as areunacquainted with the 


, 


Ae @ 


erm. ; 
. Arbitror nyllam ¢. 
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Subtilties of Reafoning and Argumentation; as the 
sreateft part of Mankind are. ~ ’ 
It may not therefore be unfuitable to the Nature 


> ae a es 
babih 
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and Defign of Leétures (6) founded by one of the 


greateft Virtuofo’s of the lait Age, and initituted — 


too on purpofe for the Proof of the Chriftian Re- 


Being and Attributes of an infinitely wife \and 
powerful Creator, from a curfory Survey of the 


‘Works of Creation, or (as often as called)’ of Na- 


zure. KG | " 
Which Works belong either to: our Ferraqueous 
Globe, or the Heavens. | | 


I fhall begin with our own Globe, being neareft, ee 


and falling moft under our Senfes. Which being a 
Subjeét very various. and copious, for the more 
methodical and orderly Proceeding upon it, I fhall 
-diftribute the Works therein. a a ‘ 
' I. Into fuch as are not ptoperly Parts, but Ap- 
pendages or Out-works of the Globe. i 

- TI. The Globe it felf sate 


ligion againft Atheifts and other Infidels, to im- 
prove this occafion in the Démonftration. of the © 


(5) Philofaphia eff Casechifmus dd Fidem. Cyril. x, conte. Jule 
oe B 2 BOOK 


ROL aOR RE. SIE Ce Mare) Only Clea) GE TERE ee Shp CAS ARE CCM nee any et g) RN 
bs : Wet “ii ‘ sa * ay ve Rey / 4 i > n M , ‘ 
Ae. Survey of the Book I 

See : Survey of the ook f. 

“ 4 m Ke 3 = D : 

Ss 


BOOK L 


a Of the Out-works of the Teraqueos 
Globe 5, the Atmo/phere, Light, and 
Gravity. eS. | 


) 


PR it Cae. ib 
Of ihe Atmofphere in general. 


fees Atmofphere; or Mafs of Air, Vapours 
‘and Clouds, which furrounds our Globe, will 
appear to be a matter of Defign, and the infinitely. 
_ wile Creator’s Work, if we confider its Nature and 
Make (:), and its Ufe to the World (2). 
- © “¥. Its Nature and Make, a Mafs of Air, of fub- 
tile penetrating Matter, fit to pervade other Bo- 
dies, to penetrate into the inmoft Recefles of ‘Na- 
_ ture, to excite, animate, and fpiritualize ; and in 
_ hort, to be the very Soul of this lower World. 
_ A thing confequently | 3 as 
2. Of greateft Ule to the World ; ufeful to the 
Life, the Health, the Comfort, the Pleafure, and 
 Bufinets of the whole Globe. : It is the Air the 


GC) Mundi pars off Aer, quidem neceffaria: Hic eft enim qui 


. etelum terramque connettit, &c. Senec. Nat. Qu. 1.2.04 - 
(2) Ipfe Aer nobifcum videt, nobifcum audit, nobifcum fonat 5 
ae 


|» wilil enim corum fine eo fievi poreft, &e. Cicer. de Nat.Deor. 1. 2. 


(il) As the Air is of abfolute Neceffity to Animal Life, fo it is 
neceflary that it fhould be of a due Temperament or Confiftence ; 
not foul, by reafon that fuffocateth; nor too rare and thin, be- 
caufe that fufficeth not : With Examples of each of which, I thal 
a little entertain the Reader. Ia one of Mr. Hawksbee’s Com- 
prefling Engines, I clofely fhut up a Sparrow without forcing any 
Air in; and in Jefs than an Hour the Bird began to' pant, and 
be concerned ; and in lefs than an Hour and a Half to be fick, 
vomit, and more out of Breath; and in two Hours time was neara~ 
ly expiring. : : erly 
_. Another I] put in, and compreffed the Air, -hut the Engine 

leaking, Dfrequently renewed the Compreffure ; by which means, 
(although the Bird panted a little after the firft Hour,) yet after 
fuch frequent.Compreffures, and Immiffion of frefh Air, it was 
very little concerned, and taken out feemingly unhurt after three 
ours, 


After this I made two other Experiments in compreffed Air,. 
with the Weight of two Atmofpheres injeCted, the Engine hold- , 


ing. tight and well; the one with the Great Titmouse, the other 
with a Sparrow. For near an Hour they fcem’d but little con- 
cerned ; but after that grew fainter, and in two Hours time fick, 
and in three Hours time died. Another. thing I took notice of, 
was, that when the Birds were fick and very reftle(s, I fancied 
- they were fomewhat relieved for a fhort Space, with the Morion: 


_ of the Air caufed. by their fluttering, and fhaking their Wings, 
-(athing worth trying in the Diwing-Bel/.) Ifhall leave the in- 
genious Reader to judge what the caufe .was of both the Birds; 
living longer in compreffed, than uncomprefled Air; whether a’. 


Jeffer quantity of Air was-not fooner fouled and rendered. unfit for 
Refpiration, than a greater. . weghe Wet 
From thefe Experiments, two. Things are manifefted ; one is, 


that Air, in fome meafure comprefied, or rather heavy, is necef- | - 
 fary to Animal. Life.. Of which. by and by, .The other, thac. 
_ frefh Air. is.alfo necefflary. For pent up Air, when overcharged, 


with. the Vapours emitted out, of the Animal's. Body, becomes 


unfit for Rejpiration, For which Reafon, in the Diving-Bel/f, 

after fome time of ftay under Water, they are forced to come 
“up, and take in-freth Air., But the famous.Cornel Drebell con-) 
trived not only a Veffel. to be rowed under Water, but alfo a Lie 


Guior to be carried, in: that); Vcflel, that, would fupply the wane: 
of vefh Air. The Veffel was: nage for King James I, Ic care: 
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- himfelf affured “Mr. Boy what it was. Vid. Boyl. Exp. Phyf. Mech. 


of the Spring of the Air. Exp. 4t. in theDigref. This Story I:Have 
related from Mr. Boy/, but at the fame time much queftion ‘whe- 
ther the Vertues of the Liquor were fo effettual as reported. 


* And as too grofs, fo too rare an Air is unfit for Refpiration, 


‘Not to mention the forced Rarefaftions made by the Air-Pump, 
in the following Note; it is found, that even the extraordinary 
natural Rarefaétions, upon the Tops of very high Hills, much 
affect Refpiration. An Ecclefiaftical Perfon, who had vifited the 
high Mountains of Armenia, (on which fome fancy the Ark reft- 
ed) told Mr. Bay/, that-whilft he was on the upper part of them, 


he'was forced ‘to. fetch ‘his Breath oftener than he was wont. 


‘And taking notice of it when ‘he’ came down, the People told 
him, that ic was what happened to them when they were fo high 
above the Plain, and that it was a common Oofervation among 


them. The like Obfervation’the fame Ecclefiaftick made pon 
the Top of a mountain in the Cevennes. So a learned Traveller, 
and curious Perfon, on one of the higheft Ridges of the Pyrenees, 
-ealled Pic de Midi, found the Air not fo fit for Refpiration, as 


the common Air, but he and his Company were fain to breathé 


fhorter and oftener than in the lower Air. Vid. Phil. Tranfa, - 


No. 63, or Lowthorp's Abridg. Vol. 2. p. 226. 


- * Such’another Relation the learned Fofeph Acofta gives of him- 


- {elf and his Company, that, when they paffed the nigh.Monn- 


tains of Peru, which they call Periacaca, (to which he faith, the 


Alps themfelves feemed to them but as ordinary Houfes, in regard-of 


high Towers,) He and his Companions were furprized with fi uch @x= 
treme Pangs of Straining and Vomiting, (not without cafting up of 


Blood to0,) and with fo violent a Diftemper, that he concludes he 
fhould undoubtedly have died 5 but that this lafted not above three or 
four Hours, before they came into a more convenient and natdtab 
Temperature of the Air. All which he concludes proceeded form 
the too great Subtilty and Delicacy of the Air, which is not pros) 


baat portionable to humane Refpiration, which requires a more grofs) | 
> and temperate Air, Vid. Boyly ubi fupra, 7 
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Thus it appears, that an Air too Subtile,-Rare-and Figheszis 
unfit for Refpiration : But the Canfe is not the Subtilty ‘or goo 
great Delicacy, as Mr. Boy/ thinks, but -th¢ ,too great ‘Ligkene{s 
thereof, which renders it unable to be @ Counterballance, or 

an .Antagonift to the Heart, and all the Mufcles miniftering to 
Refpiration, and the Diafole of the Heart. Of which fee Book 4. 


_ Chap 7. Notetr. 


* ‘to the Moon, ec. fo our being able to bear an heavier State of the 


‘by a Man very curious, and 


ute aes 


~ ».moft Animals live f{carce half a Minute (6) ; and o- — 
_ thers, that are the moft accuftomed to the want of — 
at, live not without it many Days, ~ : " 


~ 
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of great Honour and Eminence, whofe Word (if I might name 
him) no Body ‘would queftion:. And it being an Inftance of the 
‘Refpiration of Fithes very fingular, and fomewhat out of the way, 


I have for the Reader’s Diverfion taken notice of it.) ~~ 

(6) By Experiments I made my felf in_ the Air-Pump, in 
September and Oltober, 1704; 1 ebferved’ that Animals ‘ whofe 
Hearts have two Ventricles, and no Foramen Ovale, as Birds, 
Dogs, Cats, Rats, Mice; ec. die in lefs than half a Minute 


counting from the very firft.Exfuétion ; efpecially in a {mall 


auereiver, 7 o> he) 7t £0 | 
_ A'Mole (which I fufpe&ted might have born more than other 
Quadrupeds) dicd in one Minute (without’ Recovery) in’a large 


_ Receiver ;'and doubtlefs would hardly have furvived half a Mi- 


mute in a fmallyReceiver. A Bat (although wounded) fuftainea 
the Pump two Minutes, and revived upon the re-admiffion of the 
Wir. Atter ‘that, he remained four Minutes and a half, and re- 


', Vived.  Laftly, After he had been in five Minutes, he continued — 


gafping for a time, and after twenty ‘Minutes I re-admitted the 


_ Air, but the Bat never revived,“ 


(As for Infects : Wafps, Bees, Hornets, Grafhoppers, and Lady-Coss 
feemed dead’ in’ Appearance in two Minutes, but revived in thé 


open Air in two or three Hours time, notwithitanding they had 
, . : é : v4 4 ! if 


‘een-in Vacuo twenty four Hours. ~' | cegee 
“The Earwig, the great Staphylinus, the great black lowfy 
‘Beetle, and fome ‘other Infeéts ‘would feem unconcerned at the 


although fome had Iain’ fixteeen Hours in the’ éxhaufted Re- 
céiver, s wy ob CR x t u ° p x awn p P . 
_, Suails bear the Air-Pamp prodigioufly, efpecially thofe in 
Shells; two of ‘which lay above twenty four Hours, and feemed 


» Vacuum'-a good while, and lie as dead; but revive in the Airy,’ 


Hot much affected. ‘The fame Snails I left in twenty eight Hours — 


more after a fecond Exhauftion, and found one of them quite dead; 


bit the other revived. i 
“Frogs and Toads bear the Pump long, efpecially the formex, 


A large Toad, found in thé Houfe, died ‘irretoverably in lefs 


than fix Hours. Another Toad and Frog I put in together, and 
the: Toad was feemingly dead in two Hours, but the Frog 
jult’ alive. After they had yemained there eleven Hours, and 
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fecmingly dead, the Frog recovered in the open Air, only — 
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_ And not only Animals: themfelves, i even 4 
Trees and Plants, and the whole vegetable Race, © 
owe their Vegetation and Life to this ufeful Ele- 
ment ; as will appear when I come to {peak of 
them, and as is manifeft from their Glory and 
Verdure in a free Air, and their becoming Pale and 
Sickly, and Languifhing and Dying, when by any 
means excluded trom it (7). 7 eae ‘ 
Thus ufeful, thus neceflary, is the Air to the Life 
of the animated Creatures ; and no lefs is it to the 
“Motion and Conveyance of many of them. All 
the winged Tribes owe their Flight and Boyan- 
-cy (8) to it, as fhall be fhewn in proper Place : 
‘And even the watery Inhabitants themfelves cane 
eet gi | afcen 


7 : ’ Z 
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weak, but the Toad was quite dead. The fame Erop. being putin 


again for Twenty Seven Hours, then quite died. | 
“The Animalcules in Pepper-Water remained in Vacuo Twenty 
Four Hours; And after they had been expofed a Day or two to 
the open’ Air, I found fome of them dead, tome PVC. <a ae aN 
(7) That the Air is the principal Caufe of the Vegetation of 
Plants, Borel/i proves in his excellent Book De Mot. Animal. Vol. 
2. Prop. 181. And in the next Propofition, h¢ afferteth, In\Plantis 
quoque peragi Aeris refpirationem quandam imperfetlam, @ qua =| 
earum vita pendet, (& confervatur. But of this,more, when I 
eome to furvey Vegetables, ans 


# 


of Two or Three Inches. | Vid. Phil. Tranf, No. 23. Lowth. Abridg. Pats 
iayol. Zp. 206... | eee ean 
1" (8) In volucribus pulmones perforati aevem infpiratum in totam 
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— weficas Aere inflatas geftant : pariter G volucres, propter corporis 
_bruncum Aere impletum & quaft inflatum, nudo Aeri incumbentes, 
minus gravantur, proindeque levins ¢ vexpeditins yvolant. , Willis 
de Anim, Brut. p. rt. c 3. | 

(9) Fifhes by veafon of their Bladder of Air within them, can 
Juftain, or keep themfelves in any Depth of Water: For the Air 
¥ that Bladder being more or le{s compreffed, iain: to the Depth 
the Fifh fwims at, takes up more or lefs Space and confequently, 
the Body of the Fifh, Part of whofe Bulk this Bladder is, is greater 
or Lefs according to the feveral Depths, and yet retains the fame 
Weight. Now the Rule de Infidentibus humido is, that a Body, 
that is heavier than fo much Water, as is equal in Quantity to 
the Bulk of it, will fink; a Body that is lighter, will fwim ; 
4 Body of equal Weight will rest in any Part of the Water. 
By this Rule, if the Fifh, in the middle Region of the Water, be - 
of equal Weight to the Water, that is commenfurate to the Bulk 
of it, the Fifh will ref? there, without any Tendency upwards or 
downwards : And if the Fifh be deeper in the Water, the Bulk of 
the Fifh becoming lefs by the Compreffion of the Bladder, and yep 
wetaining the fame Weight, it will fink, and veSt at the Bot- 
tom. And on the other fide, if the Fijh be higher than the middle 
Region, the Air dilating it felf, and the Bulk of the Fifh confe- 
quently increafing, but not the Weight, the Fijh will rife upwards 
and rest at the Top of the Water. Perhaps the Fifh by [ome Atlion 
can emit Air out of its Bladder, ——— and, when not enough, take 
nAit,——and then it will not-be wondered, that there fhould be al- 
waysa fit Proportion of Air in all Fifhes.to ferve their Ufe, &e, 
Then follows a’Method of Mr. Boyf to experiment the Truth 
“Of this. After which, in Mr, Lowthorp’s Abridgment, follow 
Mr. Ray's Obfervations, 1 think, that hath hit upon the 
true Ufe of the Swimming-Bladders in Fifhes. For, 1. It hath 
been obferved, that if the Swimming-Bladder of any Fifh be pricked 
or broken, fuch a Fifh finks prefently to the Bottom, and can net- 
ther fupport or vaife it felf up in the Water. 2. Flat Fifhes, 
,@ Soles, Plaife, Se. which lie always grovelling at the Bottom, 
have no Swimming-Bladders that ever I could find. 3. In most 
_- ifhes thero is a manifest Channel leading from the Gullet —— 
to the faid Bladder, which without daubt ferves for the convey- 
ing Air thereunto, —————- In the Coat of this Bladder isa muf- 
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tulous Power to contract it when the Fifh lifts. See more very 


curious Obfervations relating to this Matter, of the great Mr. 
ath Saas es are 
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But it would be,tedious to defcend too fh 


ws 


Particulats, to reckon upthe many Benefits of this 


- noble Appendage of our Globein many ufeful- En- 


eines (10))3 in many. of the Functionsand Operati- 
ons of Nature (11); 4n the Conveyance of Soundss 
and a Thoufand Things befides.. And I thal ne 


corks 


” 


Ray, as alfo of the curious anonymous Gentleman in the ingeni- 
ous Mr. Lowthorp’s Abridgement, before cited, p.845. from Lhit. 
Tranf, NW. 114, 115. . | 
(10) Among the Engines in which the Air is ufeful, Pumps 
may be accounted not contemptible ones, and divers other Hydrau- 
lical Engines,whichneed not to be particularly infifted on, In thefe” 
theWater was imagined to rife by the power of Suction, to avoid 
a Vacuum, and fuch unintelligible Scuff , but che jutly famous 
Mr.:Boy! was the firft that folved thefe Phenomena by the Weight 
of the Atmofphere. His ingenious and carious Obfervations 
and Experiments relating hereto may be feen in his liccle Tract, . 
Of the Caufe of Attrattion by Suction, and divers others of his 
Tratts. 7 Sh 

(11) It would be endlefs to fpecify the Ufes of the Air 
in Nature’s Operations - 1 thall therefore, for 2 Sample only, 
name its great Ufe to the World in conferving Animated Bo- 
dies, whether endowed with Animal or Vegetative Life, and its ~ 
contrary Quality of diffolving other Bodies ; by which means 
many Bodies, that would prove Nufances to the World, ar€ 
put out of the Way, by being reduced into their firft Principles, 


- (as we fay,) and fo embodied with the Earth again, OF its | 


Faculty as a Menftruum, or its Power to diffolve Bodies; I may 
inftance in Chryftal-Glaffes, which, with long keeping, efpeci« 
ally if not ufed,. will in Time be reduced into a Powder, as I 
have feen. So diyers Minerals, Earths, Stones, Foffil-Shells, 
Wood, ec. which from Noah’s Flood, at leaft for many Ages, 
have lain under Ground, fo fecure from Corruption, that, on 


the contrary, they have been thereby made much the ftronger, 


have in the open Air foon mouldered away. OF which latt, 
Mr. Boy! gives an Inftance (from the Differtation de admirandis 


- Hungar. Aquis) of-a great Oak, like a huge Beam, dug out 
of a Sale Mine in Tranfilvania, fo hard, that it would not eafly 
be wrought upon by Iron Tools, yet, being expofed to the Air out 


of the Mine, it became fo rotten that im Four Days it was easy 


to be broken, and crumbled between One's Fingers, — Boyl's Suf- 
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2 Survey of the Book I. . 
- “guft miehtion the een: ufe of out Atmofphere 
an miniftring to the enlightening of the World, by. 
its reflecting the Light of the heavenly Bodies to 
‘us(12); and refracting the Sun-beams to our Eye,be- 


fore it ever furmounteth our Horizon (13); by which 


means the Day is protracted throughout the whole 
Globe; and the long and difmal Nights are 
Shortned in the frigid Zones, and Day fooner ap- 
| any proacheth 


. furned.out of the Earth by the Breaches ac Wef?-Thurrock and 
_, Dagenham, near me, although probably no other than Alder, and . 
_ interred many Ages ago in a retren oazy Mold, were exceedingly 
tough, hard, and found at firft; but being expofed to the Air and 
--Water, foon became fo rottén as.tobe crumbled between the Fin- . 
(gers. See my Obfervations in Philof. Tranfatt. Wo. 336. ; 
(12) By Refleing the Light of the heavenly Bodies to ws, 1 mean 
thar Whitene(s,' or Lightnefs which is’in the Air in Day-time, 
-catifed by the Rays of Light ftriking upon the Particles of the Ac: 
-Mofphére, as well as upon the Clouds above, and the other Ob- 
jects beneath upon the Earth. Tq the fame Caufe alfo we owe the 
Twilight, viz.\ to the Sun-beams touching the uppérmoft Par-° 
ticles of Our Atmofphere, which they do when the Sun is ‘about 
Eigh-ecn Degrees beneath the Horizon.’ And as’the Beams reach’ 
“More and more of the. Airy Particles, fo Darknefs goes off, and” 
Day-ligh.t comes on,° and encreafeth. For an Exemplification of 
the Experiment may ferve of tran(mitting a few Rays of the Sun. 
through a fmal] Hole into a dark: Room: “By which means the 
Rays which mect with Duft, and other Particles flying in rhe 
Air are rendered vifible ; or (whicliamounts to the fame) thofe* : 
{wimming fmall Bodics are rendered, vifible, by-.their reflecting 
che Light of the Sun-beams to' the Eye, which, without fuch Res — 
ection would at (elf be jhvifibley 0° 1! -OC aaa Rar 
The Azure Colour of the Sky Sir Ifaac Newton attributes to 
_ Vapours beginning to condenfe, and that are- notable to refle’ 
the other Colours. VOptie. 2.2. Bar. 3. Prap.i7i@ oo! Pian 
(13) By the Refraftive Power of the Air, “the Sun, and the. .. 
other heavenly Bodies feem higher’than really they/are, efpeci~ 
ally near the Horizon, ‘What the Refra€tions'amount unto, what’ 
_ Yarijations they have, ‘and ‘what. Alterations in time they caufe,’ 
_. may be briefly feen in a little Book called, The Artificial Cleck-» ; 
_ Maker, Chap. wt. pai: Mabon aatingiae oo. 
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Chap. — Atmofyberes ae 
-proacheth them; yea the Sun it felf rifeth in Ap- 
- pearance (when really it is abfent from them) to’ 
~ the great Comfort of thofe forlorn Places (i 4). Os 
But pafling by all thefe Things with only a »bare- 
mention, and wholly omitting others that might 
have been named, I fhall only infift wpon the ex- 
cellent Ufe of this noble circumambient epee. i 
ip ep 


Although this inflettive Quality of the Air be a great Incum= 
biance and Confusion of Aftronomical Obfervations , ——yet it is not 
without fome confiderable Benefit to Navigation ; and indeed in fome 
Cafes, the Benefit thereby obtained is much greater, than would be 
the Benefit of having the Ray proceed in an exatt firaight Line, 
{Then he mentions the Benefit hereof to the Polar Parts of the 
World.] But this by the by, (faith he.) The great Advantage I 
confider therein, is the fir? Difcovery of Land upon the Sea, for by 
- mneans hereof, the Tops of Hills and high Lands ave raifed upintothe = = 
Air, fo as-to be difcoverable feveral pe sen aga of on the Seay 
than they would be were there no fuch Refraction, which is of great 
Benefit to Navigators for fteering their Courfe in the Night, when = 
they approach near Land; and likewife for divetting theminthe = = 
Day-time, much more certainly than the moft exact Caleftial Obfervae 
tions could do by the Help of an uninfletted Ray, efpecially in fuch 
Places as they have no Soundings, [Then he propofes a Method 
to find by thefe means the Diftance of Objefts at Sea] V. Dr.. 


{ 


Hooke's Poft. Works. Le&. of Navig. p. 466. - te ee 
(14) Gum Belge in nova Zembla hybernarent, Sol illis appatuit 16. 
diebus citins, quam revera in Horizonte exifteret, hoc eff, cum adbuc in-, 
fra Horizontem  depreffus effet quatuor circiter gradibus, G quidem 
aere fereno. Varen. Geog. c. 19. Pr. 22. spies 
_ [Thefe Hollanders] found, that the Wight in that place fhortned — 
‘nolefsthan awhole Month ; which muft needs bea very great Comfort 
_toall fuch Places, as lie very far towards the Nosth and South Poles, 
where lensthof Night, and want of feeing the Sun, cannot chufe but 
| bevery tedious and irkfome. Hook. \bid. ere cane 
| found the Sun torife twenty 
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4 Of theWinds.. Book I; 
of our Globe,. in refpedt of two of its Metéors,, the 
Winds, and: the Clouds:and Rai (15. 
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Of the Winds. (*) 


ia O pafs by. other Confiderations, whereby f 
might demonftrate the: Wands:to be. the’ infi- 
‘nite Creator’s Work, I fhall infift only’ upon their 
great ufefulnefstothe World. And fo great aes 
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Crs) Aa-—-in Nidbes cogitur'; humoremque colligens tervam auges 
os donbribus 2 tum effluenshie @& illucventos efficit: Idem annuas frigorum 
& calorum facit varietates : idemque & volatus’ Alitum fuftinets O 

- foiritu duttus alit & fuffentat animantes, Cicetrde Nat. Deor, 1.2; 
(1) Pentus eff aer fluens, is Seneca’s Definition) War Quel: 5: 
“And“as Windis a Current of the Air, fo that which excites or alters 
3ts Currentsmay be juftly faid tobe the’Caufe of the’ Winds: “An 
squipoife of the Atmofphere produceth «a Calm’; ‘but if that 
‘equipoife be more or lefstaken off, a Stream’ of ‘Air; or Wind; is 
thereby accordingly produced either ‘ftronger ‘or ‘weaker; {wifter or 
flower. And divers chings'there are’that may make ‘fuch Alcerati- 
ons in the equipoife or balance of the Atmosphere, viz: Eruptions 
of Vapours from Sea ‘or’ Land’ Rarefactions * and ‘Condenfations 


abel tranquille die, tarbini fimilis emicat procella.” But aS to 
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- Ufe, and of fuch abfolute Neceffity arethey tothe > 
Salubrity of the Atmofphere, that all the World 
would be poifoned without thofe Agitations there-_ 
of. We find how putrid, fetid, and unfit for Re- 
fpiration, as well as. Health and Pleafure, a ftag- _ 
nating, confined, pentup Airis. And,if thewhole ~ 
Mafs of Air and: Vapours was always at Reft, and — 
without Motion, inftead of refrefhing and anima- 
ting, it would fuffocate and poifon all the ve | 
Ree ut 
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_ fodine receffibus furgere folebat, quod labovantes fofores humi proffernex 
bat, nec non portas @ domicilia (que fibi in hide fodina artifces. 
exfiruunt ) peniths evertebat. Bern. Connor Differt, Med. Phy. p: 
u Artie. 3- Rig ‘ i ; RE 
| ig as great Caves, fo great Lakes fometimes fend forth Winds. 
- So Gaffendus faith the Lucus Leginus doth, Equo dum exoritur fumus, = 
nubes-haud dubiécreanda eff, qua fit brevi in tempeftatem fevifimam 
exoneranda.. Gaffend. Vit. Peirisk. 1. 5. p. 417. de hs ee oe 
But the moft.univerfal and conftant Alterations of the Ballance = 
of the Atmofphereare from Heat and Cold. This is manifeftin 
. the General Trade-Winds,. blowing all the Year between the 
Tropicks from Eaft to Weft - The caufe of, which is doubrlefs the 
Sun’s daily Progrefs, round that part of the Globe, and by hisHeag 
_Yarefying one part of the Air, whilft the cooler and heavier Air 
behind preffeth after, So the Sea and Land Breezes in Note gs > 
And fo in our Climate, the Northerly and Southerly Winds (:e0itre Ge cin 
monly ¢fteemed the Caufes.of cold and warm Weather, ) are really © 
the Effects of the Cold or Warmth of the Atmofphere. Of which 
I have had fo many Confirmations, that I have no doubt ofit, As 
for Inftance, it is not uncommon to fee a warm Southerly Wind, 
 fuddenly, changed to the North, by the fall of Snow or HOM sto. 
_ fee the Wind in a Frofty Cold Morning North, and when the 
- Sun hath well warmed the Earth and Air, to fee it..wheel aboug 
_ towards the Southerly Quarters; and again to turn Northerly: 
__ or Eafterly in the.cold Evening. It.isfrom hence alfo, thatin . — 
__. Thunder-fhowers the. Wind.and Clouds are oftentimes contrary, 
to one another, ( efpecially if Hail falls, ) the fultry Weather. 
below dire€ting the. Wind one: way; and the Cold above the 
‘Clouds another Way. {took Notice laft March the roth 1712, 
- (Cand divers fuch like Inftances I have had before and fince, ) 
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t6 Of the Winds! Book 1. 

But the perpetual Commotions it recerves'from the 
Gales, atid Storms, keep it ptire and healthful (2). 

_. Neither are thofe Ventilations beneficial only to 
the Health, but to the Pleafuré alfo of the Inhabi- 
tants of the ‘Terraqueous Globe ; witnefs the Gales 
which fan us in the Heat of Summer, without 
which, even in this our temperate Zone, Men are 

_ fcarce able to perform the Labours of their mae 


that the Morning was Warm, and what Wind ftirred was Weft- 
South-Weft, but the Clouds were Thick and Black, (as. generally 
they are when Snow enfues: ) A little before Noon the Wind 
‘veered about to North by Weft, and fometimes to other Points, the 
Clouds at the fame time flying fome North by Weft, fome South 
Weft + About One of the Clock it rained apace, the Clouds flying: 
fometimes North-Eaft, then North, and at Jaft both Wind and 
“Clouds fetled North by Weft, at which time Sleet fell plentifully, 
‘and it grew very Cold. “From all which I obferve, r. That al- 
though our Region below was warm, the Region of the Clouds 
was Cold, as the black {nowy Clouds fhewed. 2. That the ftruggle 
between the warmth of ours and the cold of the cloudy Region 
ftopped the airy Currents of both Regions, 3, That the falling 
_of the Stow through our warmer Air melted it into Rain at firft ; 
but that it became Sleet after the fuperiour Cold had conquered the 
inferiour Warmth. 4. That, as that Cold prevailed by Degrees. 
fo by Degrees it wheeled about both the Winds and Clouds from- 
the Northwards towards the South. | 4 
Hippocrates, 1. 2. De Vitt, rat. omnes Ventos vel a nive, glacie, 
vehementi gelu, fluminibus, Se. fpirare neceffe judicat. Bartholin. 
_de ufu Nivis.c. 1. od 
| (2) leis well obferved in my Lord Howard’s Voyage to Conftantino= - 
ple, that at Vienna they have frequent Winds, which if they ceafe, 
éong in Summer, the Plague often enfues: So that it is now grown into 
a Proverb, that if Auftria be not windy, it is fubjetk to Contagion. 
Bohun of Wind. p. 213. — . . inom 
- From fomefich Commotions of the Air I imagine itis, that at ~ 
- Grand Cairo the Plague immediately ceafes, as the foon as the Wile | 
~ begins to overflow , although Mr.: Boy! attributes” it to nitrous. ~ 
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or not without Danger of Health and Life, (3) 
But efpecially, witnefs the perpetual Gales which 
throughout the whole Year:do fan the Torrid ‘ 
Zone, and make that Climate an healthful in My 
: P €d-. aw: 
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All this is more evident, from the Caufe affigned to malignant 
cpidemical Difeafes, particularly the Plague, by my ingenious 
Jearned Friend, Dr. Mead ;\ and that is, an hot and moift Tém- 
perament of the Air, which is obferved by Hippocrates, Galen, and 
the general Hiftories of epidemical Difeafes, to attend thofe 
Diftempers. Vid. Mead of Pvifons, Effay 5. p» 161. But indeed, 
whether the Caufe be this, or poifonous, malignant Exhalations, 
as otliers think, the Winds. are however very falutiferous in fuchi 

| Cafes, in cooling the Ait, and difperfing and driving away the 
 fnoift or peftiferous Vapours. Mabe tr Soe Sa Oi cam wh 
(3) Fuly 8. 1707, (called for fome.time after the Hot-Tuefday,) 
was {0 exceflively hot and fuffocating, by reafon there wasno Wind 
ftirring, that divers Perfons died, or were in great Danger of a 
Death, in their Harveft-work. Particularly.one who hadformerly = 
been my Servant, a.healthy, lufty, young Man,i waskilled by the. __ 
Heat: And feveral Horfes on the Road, dropped down anddied; 
the fateh ay ek ic, Dee eal pk ee OR Pepi aru ae a 
In the foregoing Notes, having taken. Notice of fome things 
relating to Heat, although it be fomewhat out of the way, I hope — 
the Reader will excufe me, if I entertain him with fome Obfer- — 
vations I made about, the Heat of the Air under the Line, come 
pared with the Heat of our Bodies... 7. Patrick, who, as he is 
yery accurate in making Barometrica] and Thermometrical Inftvus 


the Ball of my Thermometer under,my Armpits, and other hotteft 
Parts of my Body. By which means the Spirits.were raifed 284 
€nths of an Inch above rhe Ball. After thar, in a much hotter 
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Loos Of theWinds: Book 1, 
_ pleafant Habitation, which would otherwife be 
.. fcarce habitable... » | i) | ae 
me To thefe I might add many other great Coveni- 
--  encies of the Winds m various Engines, and various 
_. Bufinefles. I might particularly infift upon its 
great Ufe to tranfport Men to the fartheit diftant 
| Regions of the World, «and I might particularly 
{peak of the general and coafting Trade-Winds, the 
Sea, and the Land-Breezes; (4) the one fervingto 
carry the Mariner’ in long Voyages from Eaft to ~ 
‘Welt; the other ferving to waft him to particular 
. iN Places ; . 


> == 


Day, and indeed: nearly as hot as any Day with us, and after I~. 
had heated my {elf with ftrong Exercife too, as much Icould well,” 
bear, I again tried the:fame Experiment, but could not get the 
| ‘Spirits above 288 Tenths ; which 1 thought an_inconfiderable. 
_. Difference, for fo feemingly a very different Heat of my Body. Bue 
j from fome-Experiments 1 have made (altho’ I have unfortunately 
¥ “forgotten it) in very cold Weather, | imagine the Heat of an~ — 
ag > healthy Body to be always much the fame in the warmeft Parts 
-. thereof, both in Summer and Winter. Now between thofe very _ 
Degrees of 284 and 288, the Point of the equatorial Heat falleth. 
‘From which Obfervation it appears, that there is pretty nearly an 
“équal Contemperament of the Warmth of our Bodies, to that of 
. | thé hotteft Part of the Atmofphere inhabited by us.. es 
> * “If the Proportion of the Degrees, of Heat be defired from the 
Freezing-point, to the Winter, Spring, and Summer Air, the 
Heat of Man’s Body, of heated Water, melted Metals, and fo 
to aétual Fires an Accotint may be met with of it, by my moft  — 
ingenious Friend, the great Sir Ifaac Newton, in Phil. Tranfath, 
Nr 29700) Pal st . tie | a 
(ay Sea-Breezes commonly rife in the Morning about Wine aClock. : 
ee They firft approach the Shore fo gently, a if they were afraid 
© 40 come near it. It. comes in a fine, fmall, black Curle upon the __ 
| | Water, whereas all the Sea between it, and the Shore (not yet reached _ 
| by it) & as fincoth and even as Glafs in Comparifon. In half an — 
Hour'stime after it has peached the Shore, it fans prett briskly, and | 


fo tncreafeth gradually till Twelve aClock; then it is commonly 
f + Prongeft, and lafts fo til Two or Three a very brisk Gale. —After — 
Three it Gezins to die away again, and gradually mithdraws its force — 
RAIL is fhent’s and about Five a Clock ———it is lulled afleep, and — 
’ vane comes no more till next Morning. DR Cis RR AG 9.” See 
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Places ; the one ferving to carry himinto his Har- 
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And as the Sea-Breezes do blow in the Day, and reft in the Nicht’ ae 

fo on the contrary [the Land: Breezes] blow in the Night, and reft ee 
the Day, alternately fucceeding each other. —— They fpring up be- a 
tween Six and Twelve at Wight, and laf? till Six, Eight, or Ten 
inthe Morning, Dampier’s Difc. of Winds, ch. 4. nek 
(5) One thing more I believe fome of my Friends will expect 
from me is, that I thew the Refult of comparing my own Obter- 
vations of the Winds, with others they know I have from Ireland, 
Switzerland, Italy, France, and fome of our Parts of | England. 

_ But the Obfervations being fome of them but of one Year, and 
Moft of the reft of but a few Years, I have not been able to deter- 
‘Mine any great Matters. The chief of what I have obferved iS.) ae 

_ “that thé Winds in all thefe: places feldom agree, but whem they = 
moft certainly do fo, it is commonly when the Winds are firong, ‘ 
and of long continuance in the fame Quarter : And more I think 
in the Northerly and Eafterly, than other Points. Alfo a ftrong 
Wind in one Place, is oftentimes a weak one in another Place; 
or moderate, according as Places have been nearer, or farther - 
diftant. Vid. Phil. Tranf. Nr. 297, 8& 321. But to give a good 
and tolerable Account of this or any other. of the Weather, it is 
nececeflary to have good Hiftories thereof from all Parts ¢ which; 
as yet we have but few of, and they imperfect, for Want of 
longer and fufficient Obfervations. : : fase 
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: CHAP. Mi i mR 
Of the Clouds and Rain. 


c HE Clouds and Rain (1) we fhall find to be no 
 -lefs ufeful Meteors than the laft mentioned = 
as is manifeft in the refrefhing pleafant Shades 
which the Clouds afford, and the fertile Dews and 
Showers which they pour down on the and 
: ert: he Plants, 


(1) Clouds and Rain are made of Vapours raifed from Water, 

or Moifture only. So that I utterly exclude the Notion of Dry, 

_ Terrene Exhalations, or Fumes, talked much of by moft Philofo- 

_ phers; Fumes being really no other than the humid Parts of 
Bodies refpettively Dry. . 

-« « ‘Phefe Vapours are demonftratively no other than fmall Bubbles, 

or Veficule detached from the Waters, by the Power of the So- 

ii lar, or Subterraneous Heat, or both. Of which fee Book 2. hap. §. 

di Worez. And being lighter than the Atmofphere, are buoyed up 

, thereby, until they become of an equal Weight therewith, in fome 

of its Regions aloft in the Air, or nearer the Earth ; in which 

thofe Vapours are formed into Clouds, Rain, Snow, Hail, Light- 
ning, Dew, Mifts, and other Meteors, é 


i In which Work the grand Agentis Cold; which commonly, a 
eh -, not always, occupies the fuperior Regions of the Air 5 as is ma-_ 
4 _ mifeft from thofe Mountains which exalt their lofty Tops into the 


upper and middle Regions, and are always covered with Snow 
and Ice. | } 
This Cold, if it approaches near the Earth, prefently precipi- 
tates the Vapours, cither in Dews; or-if the Vapours more copi- 
| oufly afcend, and foon meet the Cold, they arethen condenfed into 
ai .  Mifling, or elfe into Showers of fmall Raiz, falling in aumerous, 
thick, fmall Drops: Bur if thofe Vapours are not only copious, 
but alfo as heavy as our lower Air it felf, (by means their Blad- 


_ ders are thick and fuller of Water.) in jthis Cafe they become 
- . wifible, {wim but a little Height above the Earth, and make what 
- Wecalla Mifi or Fog. But if they area Degree lighter, fo as to 
“ae mount higher, but not any great Height, as, alfo meet not with . 
r OK Cold enough to condenfe them, nor Wind to diffipate them, they 
i then form an heavy, thick, dark Sky, lafting oftentimes for feveral 
Rs, Weeks without cither Sun or Rain. And in this Cafe, I have 
a Cea hit: 5 : : ° ; PI ec ie sa 
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Plants, which would languifh and die with perpe- 
tual Drought, but are hereby made Verdant and 
Flourifhing, Gay and Ornamental ; fo that ( as 
‘s | | lara an eae ot 


fcarce ever known it to rain, till it hath been fit Fair, and then 
Foul, And Mr. Clarke, (an ingenious Clergy-man of Norfolk, who 


_ in his Life-time, long before me, took notice of it, and kept a Re- 
gifter of the Weather for ThirtyYears, which his learnedGrand{on 4 


_ Dr. Samuel Clarke put into my Hands, he, I fay) faith, he fearce a 


ever obferved the Rule to fail in all that time; only he adds, If 
the Wind be in fome of the eafferly Paints. But I have obferved 
the fame to happen be the Wind where it will. And from. what 
hath been faid, the Cafe is eafily accounted for, viz. whilf the 
Vapours remain in the fame State the Weather doth fotoo. And 
fuch Weather is generally attended with moderate Warmth, little 
or no Wind to difturb the Vapours, and an heavy Atmofphere to 
-fupport them, the Barometer’ being commonly high then. But 
_ When the Cold approacheth, and by condenfing, drives the Vapours 
into Clonds or Drops, then is way made for the Sun-beams, tilt 


the fame: Vapours, being by further Condenfation, formed, into. 


Rain, fall down in Drops. 


The Cold’s approaching the Vapours, and confequently the 
Alteration of fuch dark Weather 1 have before-hand perceived, 


by fome few {mall Drops of Rain, Hail, or Snow, now and then 
falling, before any Alteration hath been’ in the Weather; which £ 


take to be from the Cold meeting fome of the ftraggling Vapours, 


or the uppermoft-of ‘them, and condenfing them into Drops, be- 


fore it arrives unto, and exerts it félf upon the main Body of — 


Vapours below/ |. } 


{ have more largely than ordinary infifted upon this part of the 


vity of the Air, which meeting together fo as to maké a Fog 
above,’ they thereby form a Cloud: If the Cold condenfeth them: 
. into Drops, they then’ fall in Rain, if the Cold benotintenfe enought 


_ to freezethem: But: if the Cold freezeth them in the Clouds, or | 
_ in their Fall through the Air, they then become Hail, or Snow.’ . 
1 ifs to Lightning, and other enkindled Vapours, I need fay litle 


“an this Place, and fhall therefore only obferve, that they owe alfo’ 


_ their Rife to Vapotrss ‘but fuch Vapours a8 are detached from mi- 
-‘BEral Juyces, or at leaft that are mingled with-thiem, and are fired) 
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_ Weather, partly, as being fomewhat out of the way; but chiefly, 
becanfe it gives light to many other Phenomena of the Weather. _ 
Particularly we may hence difcover the Original of Clouds, Rain, 
Hail, and Snow 5. that theyare Vapours carried aloft by the Gra- 
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‘ Another Phenomenon. refolvable from what hath been faid is, 
why a cold, is always a wer Summer, viz. becaufe the Vapours 


rifing plentifully then, are by the Cold foon colletted into Rain, — 


A rentarkable Inftance of this we had in the Summer of 1708, 
part of which, efpecially about the Solfiice, was much colder than 
ufually. On fune 12. it was fo cold, that my Thermometer was 
near the point of Hvar Froft, and-in fome places I heard there 
was an Hoar Froft, and during all the cool Weather of thag 
‘Month, we had frequent, and large Rains, fo that the whole 
Month’s Rain amounted to above two Inches-Depth, which is a 
-darge Quantity for Upminffer, even in the wetteft:Months. And 
nor only with us at Upminffer, but in other places, particularly at 
’ Zurich in Switzerland, they feem to have had as unfeafonable Cold 
and Wet,.aswe. Fuit hic.menfss —— preter modum humidus, & 


tryit Fenum, &c. complains, the induftrious and learned Dr. 7. 7. 
Scheuchzer, Of which, and other Particulars I have given a are 
‘ger Account in, Phil, Tranf. Nr. 32%. 4 ect! se 3 
“In which Zranfaflion 1 have obferved farther, that about the 
_ Equinoxes we (at Upminffer at leaft) have oftentimes more Rain, 
than at otherSeafons, The Reafon of which ismanifeit from what 
hath been faid, viz. inSpring,when che Earth and Waters are loofed 
_ from the brumal Conftipations, the, Vapours arife in great plenty: 
"And the like they do in Autumn, when the Summer Heats, that both 
: Mey ifipated them, and warmed the fuperior Regions, are abated 5 
and then the Cold of the fuperior Regions meeting them, condenfeth 
them into Showers,more plentiful than at other Seafons,when either 
the Vapour's are fewer; or the Cold that,is to condenfe them is lefs. 
-,  * The manner how Vapours ate precipitated by the Cold, or. ree 
eke duced intoDrops, I conesive to be thus : Vapours being,as I faid,no 
Sees other than inflated Veficule of Water; when they meet with a colder 
‘Air, than what is contained in them, the contained Air is reduced 


ee _ by. that. means, {9 asco become heavier than; the Air, by which 
_* they are buoyed up, and confequently muft needs fall down. Alfa 
many of thofe thickened, Hefcule xun into one, and fo.form Drops, 
/ gneater or {maller, according tothe Quantity of Vapours colletted 
i topeter, shone batt dig) DAMRnMMoatis Bele Rs 
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magn quidem vegetabilibus hominibufque damno. Multum compu 


_ Into,a leffer Space, and the watery Shell or Cafe rendered thicker 
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$ to the Rain of different places, I have in fome of our Tranf> 


ation, I bave affigned thefe, viz. the Depth of the Rain one Year 
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And, If to thefe Ufes, we fhould add the Ori 


- gine of Fountains and Rivers, to Vapours and the | 


Rains, 


€ 


with another, in Englifh Meafure, if it was'to ftagnate on the Earth, 
would amount unto, at Towaley in Lancafhire 42 + inches ; atUp= 


oA 
‘minfter in Effex 19 4 Inches ; at Zurich in Switzerland 32 + Inches; 


at Pifa in Italy 43 4 Inches; at Paris in France 19 Inches 5 and at 
Lifle in Flanders 24 Inches. © 
‘It would be endlefs to reckon up the Bloody and other prodigious 
Rains, taken notice of by Hiftorians, and other Authors, as pre- 
rernatural and ominous Accidents; but, if ftri€tly pried into, will 
be found owing to natural Caufes. Of which, for the Reader's 
‘Satisfaction, 1 will give an Inftance or two. A bloody Rain was 
imagined to have fallen in France, which put the Country People 
into fo great a fright, that they left their Work inthe Fields, and 


in great hafte flew to the neighbouring Houfes. Peiri/¢ (then in- — 


the Neighbourhood) ftri€ly enquiring into the Caufe, tound it to 
be only red Drops coming from a fort of Butter-fly, that flew about 
in great Numbers at that time, as he concluded from fCeing fuch 
red Drops come from’them'; and becaufe thefe Drops were laid, 
Non fupra adificia, non in devexis lapidum fuperficiebus, uti debuerat 
contingere, fi é calo fanguine pluiffer, fed in fubcavis potius, ac in 
foraminibus. 


piliones folent. Gaffend in vit. Peiresk. L. 2.'p. 159. Cabbie: 
| So Dr. Merret faith alfo, Plavia Sanguinis quam certiffime conftat 
effe tantum Infettorum excrementa: Pluvia Tritici quam nihil aliud 


effe quam Hedere baccifere grana a Sturnis devorata excretaque com= 


paranti liquidiffime patet.  Pinax rerum, @e. pag. 220. * 


The curious Worm tells of the raining of Brimftone, Ax. 16 46 : 4 


“Maii 6. Hic Hafnia ‘cum inyenti pluvia tora urbs, omnefque ita 


inundarentur platea, ut greffus hominum impediret, Sul phureoque odore 


 aevem inficeret, dilapfis aliquantulum aquis, quibufdam in loc#* colli 


Chap. IIL. Of the Clouds and Rain. 23 > 


Aiceffit, qod parietes iis tingebantur, non qui in 
mediis oppidi, fed qui agrorum vicini erant, neque fecundum partes 
elatiores, fed ad mediocrem folim altitudinem, quantam volitare Paw 


gere licuit Sulphureum pulverem, cujus portionem fervo, coloreyodore, ty 


4 aliis verum Sulphur ferentem. Mat. Worm. L. ¥. c. 11. Sect. 3.” 
' Together with the Rain we might take notice of other Meteors, 
particularly Snow, which although an irkfom Gueft, yet hath itg 


great Ufes, if all be true, that thé famous 7. Bartholin faith of it, ae 


a who wrote a Book de Wivis ufw Medico. In which he fhews, of 

what great Ufe Snow is in fructifying the Earth, preferving from 
- Sore Eyes, Pleurifies, (for which Ufe, he faith his Country-wo- 
Ren of Denmark keep Snow-water gathered in March,) alfo in 
longing Life, (of which hie inftanceth in the A/pine Inhabitant 
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the Plague, curing Feavers, Cholicks, Head-Achs, Tooth-Achs, » 
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2 an whieh «they died; of which he gives this Inftance from a 
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“Rains, as fome, of the, moft emirient modern Phi- 


Ps 
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that live to a great Age,) and preferving dead Bodies ; Inftances — 
Of which he gives in Perfono buried under the Snow in pathng 
- the 4/pes, which are found uncorrupted in the Summer, when the 
Snow is melted, which fad fpettacle he himfelf was an Eye-wit- 
nefs of. Andat Spitzberge in Greenland, dead Bodies remain en- 
tire and uncorrupted for, Ehirty Years.. And laftly,concerning {uch 
as are fo preferv’d when flain, he faith they remain in the fame 
Pofture and Figure. Of which he givesthig odd Example, Yifum . 
sd extra urbem nofiram [Hafniam] quum, 11. Feb, 1659. oppugnantes 
hoftes vepellerentur, magnaque firage occumberents ‘alii enim vivid 
tratum vultum oftendebant, alii oculos elatos, alii ore diducte ringen- 
tes, alii brachiis extenfis cladium minari, alii alio fu profrati ja- 


cebant, Barthol. de-ufa Niv. ¢. £2. ' Beets taht enet 
_ Bat although Snow be. attended with the Effects here named, 
and others {pecified by the learned Bartholin ; yet this is not toi 
3 attributed to any peculiar Virtue in the Snow, but fome othex: 
Cause. Thus when it is faid to fructify the Earth, it, doth fo by 
guarding the Corn, and other Vegetables againft the intenfer Cold 
of the Air, efpecially the cold~piercing Winds 3) ib ae the Huf- 
bandmen obferve to be the moft injurious to their Corn, of all 
Weathers. So for. Canferving Dead Bodies, it doth it by conftipa- 
ting fuxch Bodies, and preventing all {ach Fermentations, or internal 
Conflitts of their Particles, as would produce Corruption. 


ihe! ,, Such an Example is, faid to have ha pened fome. Years ago 


at Paris, in digging in.a Céllar for fuppofed hidden Treafyre:;  ~ 
in. which after digging fome Hours, the Maid going to call hex 
Mafter, found them.all in their digging Poftures, but dead. ‘This 
being noifed abroad, brought in, not only the People, but Ma- 
giftrates alfo, who found them accordingly ; Ie qui ligone terrane 
efoderat, & focies qui pala effoffam terram removerat, ambo pedibus 


see frabant quaft [uo quifque operi affixes incubuiffet, uxor unius quale ab 


—-epere defeffa in fcamno, follicite quodam vultu, fedebat, inclinato in 
‘palmam manits cenibus innitentis capite , puerulus laxatis braccis in 
marine excavate fovee defixis in-terram oculis alvum exonerabat ; 
omnes in naturali itu, carnea tanquam fiatua vigidi, apertis oculis 
| c& vultuvitam quale vefpirante, éxanimes ftabant. Dr. Bern. Con 


/ Ror, Digert.. Med. Phyf, p.as = 


: ‘, The Doftor attributes all this to Cold; but I {carce think there 
could be Cold enough. to do all this at Paris, and ina Cellar 

too. But, his following Stories are not improbable, of Men and. 
Cattle killed with:Cold, that remain in the very fame Pofture, 
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> “And now, if we reflect upon this neceflary Ap- 
 pendage of the TerraqueousGlobe, the Atmofphere ;, 
and confider the abfolute Neceflity thereof to ma- 


ny Ufes of our Globe, and its great Conveniences», : 
to the whole: And in a Word, that it anfwereth™ 


all the Ends and Purpofes that we can fuppofe there 
can be for fuch an Appendage: Who can but own 
this to be the Contrivance, the Workof the great 
Creator? Who would ever fay or imagine fuch a 
Body, fo different from the Globe it ferves, could 
be made by Chance, or be adapted fo exactly to 
_ all thofe fore-mentioned grand Ends, by any other 
Efficient, than by the Power and Wifdom of the 
infinite GOD! Who would not rather, from fo no- 


ble a’ Work, readily acknowledge the Workman, © 


(3) and as eafily conclude the Atmofphere to be 


made ~ 


J 


ao j Bess 


 Jofophers (2) have done, we fhould have another Ins 
ftance of the great Ufe and Benefit of that Meteor, 


that he had been brought thither in the fame Pofture on Horftback,, 


oa | Of, Light. van 


“THUS much for the fr Thing miniftering to 
‘ the Terraqueous Globe, the Atmofphere, and . 
its Meteors; the next Appendage is Light. (1). 


_. Concerning which, I have in another part. of this 
Survey (2) fhewed,:what admirable Contrivances 
_ the infinitely wife Creator hath for the affording 
_. this noble, glorious, and comfortable Benefit to 
_.. other Globes, as well as ours; the Provifion he hath 
made by Moons, .as well as by the Sun, for the Com- 
munication of it. i 
if Caaaty And: 


wd 


Ariftotelians, Cartefians, and others about ‘the Nature of Light ; 
Ariftotle making it a Quality ;/ Cartes'a'Pulfion, or Motion of the 
Globules of the fecond Element. Vid. Cartes Princip. p. 3 §. 55, @e. 
But with the Moderns, I take Eight to confift of material Parti- 
cles, propagated from thé'Sun, and other luminous Bodies, not. 
_--—-- 4nftantaneoufly, but in time; according to the Notes following in 
this Chapter. . But not’ to infift upon other Arguments for the 
 - Proof of it, our noble‘ Founder. hath proved the Materiality of 
Light and Hear, from a€tual Experiments on Silver, Copper, Tin, 
Lead, Spelter, ‘lyon}| Tutenag, and other Bodies, expofed- (both 
naked, and clofely thitt tip) to the Fire: All which were conftant-' 
» ___ Iyfontid ‘to receive an Increment of Weight. °I with he could have: 
0 el “met witha favourable Seafon, to have tried his Experiments with 


‘ponderable. © 
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»(1) Itis not ‘worth while to enumerate the Opinions of the’ 


the Sun-beams: ashe ‘intended. Vid: Boyl Exp. to make Fire and. . 
\ bye aaa auth Seta het Sa cht oe 


3 Se 
Ser. 9 
io 

y “es 
eo tiny 0 
es 


pa 


Ceara) hs, g! SERV VINE Lie way Ra rns 4 > net es Oe . A OD Pg. 

eo rae by = Pa " Be rn ie cay ae i fa : Age ei) Sete 6 As ‘ Lier: hats a aS ie: 

WEA? o Sahn ae leg eee RE jie ; Saad’ Ct ater ae 
2 | ee ie * ; sea? he Tf. ' } By AE . ; y 
, qc}. ee Re: Zz ; f a! : Wel 
= pet * es i ara "9 so) 


And now Tet us briefly confider the great Ne- | 
- ceffity and Ufe thereof to all our Animal World, 
And this we fhall find to be little lefs than the ve- 3 
ry Life and Pleafure of all thofe Creatures, For 
what Benefit would Life be of, what Pleafure, what 
Comfort would it be for us to live in perpetual, 
Darknefs? How could we provide our felves with 
Food and Neceflaries? How could we go about the 
leaft Bufinefs, correfpond with one anocher, or be 
of any Ufe in the World, or any Creatures be the = 
fame to us, without Light, and thofe adntirable Or- 
 gans of the Body, which the great Creator hath 
_ adapted to the Perception of that great Benefit. 
But now by the help of this admirable, this firft- 

' made, (3) becaufe moft neceflary, Creature of God, 
by this, 1 fay, all the Animal World is enabled to 
go here and there, as their oc¢afions call; they can 
tranfaé their Bufinefs by Day, and refrefh and re- 
cruit themfélves by Night, with Reft, and Sleep. _ 
They can with Admiration and Pleafure, behold 
the glorious Works of God; they can view the. 
Glories of the Heavens, and fee the Beauties of the 
flowry Fields, the gay Attire of the feathered =~ 
Tribe, the exquifite Garniture of many Quadru- 
peds, Infeéts, and other Creatures, they can take 
in the delightfome Landfkips ot divers Countries, 

_ and Places; they can. with admiration fee the great 
Creator’s wonderful Art and Contrivance in the 
Parts of Animals and Vegetables: And ina word, 

_ behold the Harmony of this lower World, and of 

the Globes above ;,and furvey the exquifite Work 
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To all which I might add the Imp 
which the Sagacity of Men hath made of this noble 
Creature of God, by the RefraGtions and RefleG-ions 
of Glaffes. But it would be endlefs to enumerate 
: all it’s particular Ufes and Benefits to our World, 
'_» But before I leave this Point, there are two things 
~~ concerning Light, which will deferve an efpecial 
Remark; and that is, it’s fwift and almoft inftanta- 
neous Motion; and it’s vaft Extenfion. r 
. 1, It is a very great AG of the Providence of 
' God, that fo great a Benefit as Light is, is not long 
in its Paflage from Place to Place. For was the 
Motion thereof no {wifter than the Motion of the 
fwitteft Bodies on Earth, fuch as ‘of a Bullet out of 
a great Gun, or even of a Sound (4) (which is the 


y 


fwifteft Motion we have next Light) in this Cafe ._ 


_ _Eaght would take up in it’s Progrefs from the Sun 
_, tous, above thirty two Years, at the Rate of the - 
_ -firft, and above feventeen Years, at the Rate of the 
| fatter. BT: aay 


4) Tt may not be ungrateful to the Curious to take Notice of 
ae the Velocity of thefe two Things, “— es eo Oe. oe 

ae _. According to the Obfervations of Merfennus, a Bullet fhot out 
‘e of a great’ Gun, ‘flies 92 Fathoms in 4 Second of Time, [Ba- 
bff ———=] which is equal to 894 Feet Englifh and accord- 


ing to the Computation of Mr. Huygens, it would bé.25§ Years 

in paffing from the Earth to the Sun,” But according to my own 

Obiervations made with one of Her Majefty’s Sakers, and a very . 

_  Becurate Pendulum-Chronometer, a Bullet, at. it’s firft Difchatge, 

flies 510 Yards in five Half-feconds, which is a Mile in a little | 

above 17 Half-feconds. “And allowing the Sun’s Diftarice, as in 

_ the next Note, a Bullet would be 324 Years in flying with its 
urmoft Velocity to the Sun. 5m citer? iene ORE 

¥ ~_ As to the Velocity of Sound, fee Book 4. Chap. 3. Note 28, ac- 

a: cording to which rate there mentioned, a Sound would be near — 


172 Years in flying as faras from the Earth to the Sun. Confer - sf] 


‘here the Experiments of the Asad. del Ciment, p. 140, &¢. 
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_\. The Inconveniencies of which would be, it’s 
_ Energy and Vigour would be greatly cooled and 
-abated; it’s Rays would be lefs penetrant; and 
-Darknefs would with greater Difficulty and much 
‘fluggiihnefs, be diffipated, .efpecially by the fainter 
Lights of our fublunary luminous Bodies, But 
pafiing with fuch prodigious Velocity, with nearly 
the iuftantaneous Swiftnefs of above two Hundred 


Brak ied 


and fixty ‘Thoufand Englifh Miles in one Second . 


of Time, (5) or (which is the fame thing) being but 
about feven or Light Minutes ofan Hour in coming 
"i bis : from 


a 


- » (8) Mr. Romer’s ingenious Hypothefis about the Velocity of 

Light, hath been eftablifhed by the Royal Academy, and in the 
_» Obfervatory for eight Years, as our Phil. Tranf: No. 136. obferve 
- from the Journ. des Scavans s our moft eminent Aftronomers alfo 


~ in England admit it: But Dr. Hook thinks with Monfieur Cartes, 


_ the Motion of Lightinftantancous, Hook Pof?. Works, pag. 77. And 
this he endeavours to explain, pag. 130, &e, re, 
What Mr. Romer's Hypothefis is, may be feen in the Phil. 

| Tranfact. before-cited : As alfo in the before-mentioned Sir Ifaae 
Newton's Opticks : Light +s propagated from luminous Bodies in time, 
and {pends about feven or eight Minutes of an. Hour in paling from 
the Sun to the Earth. This was firft obferved by Romer, and then. 
by others, by means of the Eclipfes of the Satellites of Fupiter. For 
thefe Eclipfes, when the Earth w between the Sun and Jupiter, hap= 


pen about feven or eight Minutes fooner than they ought to do by the » 


Tables; and when the Earth is beyond the ©, they happen about 
feven or eight Minutes later than they ought to do: The reafon being, 
that the Light of the Satellites hath farther to go in the latier Cafe 
than in the former, by the Diameter of the Earth’s Orbit. Newu 
Ope. L. 2. Part. 3. Prop 11. Anaad 
Now, forafmuch as the Diftance between the © and @, is ae- 
_ eording to fome roooo Diameters of the Earth, according ta o- 
_ thers 2c000; but according to our moft ingenious Savilian Pro- 
_ fefor, Dr. Halley, the middle between them, 1,000, which (ac-’ 


cording to Wore. 4.2, c. 2.):makes 119032128 Miles 5 there- 


_ fore. at the Rate of 7% Minutes, or 450 Seconds in pafling from 
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te from the Sun to us, therefore with all ecurity and 


_ henfible, and: inconceivable Extenfion, which asa 


fpeed, we receive the kindly Effects and Thfliences 
of that noble and ufeful Creature of God. 
_ 2 Another thing of great confiderationy, 
Light is, it’s vaft Expanfion,. it’s almo? incon 


fate ingenious Author (6) faith, “Is as boundlef§ 


“and unlimited as the Univerfe it felf, or the Ex- 


** panfum of all material Beings} The vaftnefs of 
“ which is fo great, that it exceeds theComprehen- 


_ “ fions of Man’s Underftanding. _ Infomuch that 


“ and without any Limits or Bounds. | 

And that this noble Creature of God is of this 
Extent, ) is manifeft from our feeing fome of the 
fartheft diftant Obje@s, the heavenly Bodies, fome 
wath our naked Eye, fome with the help of Pe 

bt Ae Sn Inftru- . 


“ very many have aflerted it abfolutely Infinite, 


(6) Dr. Hook Poft, Works. Le&t of Light, pag. 76. 0 
_ (7) For the proof of this vaft Extent of Light, I fhall take the 
Computation of the fame great Man, pag. 77. If; faith he, we 


- eonfider firft the vaft Diftance between us and the Sun, which from 


the bef and late Obfervations in Aftronomy, is judged to be about 
10000 Diameters of the Earth, each of which about 7925 Englifo 
Miles ; therefore, the Sun’s difance is 79250000 Miles; and if we 
tonfider that according to the Obfervation, which I publifbed to prove 
the Motion of the Earth, [which were Obfervations of the Parallax 
of fome of the fixt Stars in the Head ef Draco; made in 1669]. | 
made the Subtenfe but of 
cannot therefore be lefs 
and ¢onfequently 

if this Star be. one of the 


 Inftruments, and. others 
- and farther, with better and better Inftruments: _ 
And had we Inftruments of Power, equivalent ta =| 


all probability fart 


> + ; Bi Ms aN “e re 
in. her nih: m 


in 


the Extent of Light, the luminous Bodies of the ut- _ 


- moft Parts of the Univerfe, would for the fame 


Reafon be vifible too. i obeiek. ciel aa 

Now as Light is of greateft Ufe to impower us ee 
fee Objects at: all, fo the Extenfion thereof is no’ 
lefs ufeful to enable'us to fee Objects afar of “By =~ 
which means we are afforded a Ken of thofe many e 
glorious Works of the. infinite Creator, vifible m. 


- the Heavens,’ and ‘can improve them to fome of = 


by the help of Telefcopes, we collect the Rays, and make them fenfible 


the nobleft Sciences, and moft excellent Ufes of 
our own Globe. . | . 


; 7 °. : . ma % : e j eo ‘ r ¥ * Ye 
evident, that Light extendsit felf to the utmoft imaginable Parts,and = 


to the Eye, which are emitted from fome of the almoft inconceivably 


: _ remote Objetts, Sc. ———- Wor is it only the great Body of the Sun, or ‘ 


the vaft Bodies of the fixt Stars, that are thus able to difperfe. their ‘ue 
Light through the vaft Expanfum of the Univerfe ; but the {mallee + 
Spark of a lucid Body muft do the very fame thing, even the fmalleft x 
Globule firuck from a Steel by a Flint, Xe. 
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TH E lait thing fubfervient to our Globe, that I ! ; 


EL fhall take notice of, is Gravizy (1), or that = 


~ Tendency which Bodies have to the Centerof the 


a be (2) According to the Principles of the Newtonian (the moft r4- ae 
tional of any) Philofophy, the Canfe of Gravity, is that univerfal 
a v of Matter, imptinted on it at its Creation by the infinite 
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reator, namely Attraction: Which is congenial with all theMat- 
, ’ . B i i, ‘ er Py ie a 


ait jth 


Pe 
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Po Serene by the kind Reception of this, I have Encou- 

_. fagement to publifh my Survey of the Heavens, & 
fhall thew of what abfolute Necelfity, and what a 


er 


as 


ter in the Univerfe ; to Bodies Simple and Compound, Solid and 
Fluid, in the Heavens and the Earth; to the largeft Globes, and 
éven to the minuteft, component Particles of Bodies. Thefe all 
attract one another in proportion to the quantity of théir Matter, 
% and to the Square of their Diftances. Which Attration; or Ten- 
dency (particularly of the ieffer Bodies to that greater, and moft: 
prevalent Attracter the Earth) is called their Gravity, Py See 
ry, This Attraction, or Gravity, as its Force is in a certain pro-. 
. portion, fo makes the Defcent of Bodies to be at a certain rate, 

And was it not for the Refiftance of the Medium, all Bodies 
vould defcend to the Earth at the fame rate # the lighteft Down 
as fwiftly as the heavieft Mineral: As is manifeft in the Air-Pump, 
in which the lighteft Feather, Duft, @c. and a piece of Lead, drop 
down fecmingly in the fame Time, from the Top to the Bottom 
Of 2 tall exhaufted Receiver, Se De} 

‘The rate of thé Defcent of heavy Bodies, according to Galli- 
leo, Me. Huygens, and Dr. Halley (after them) is 16 Feet 1 Inch 
in one Second of Time and in more Seconds, as thé Squares of 
thofe Times. But in fome accurate Experiments made in St. Paul's 
Dow.e, June 9. 1710, at the Height of. 220 Feet, the Defcent_was 
| fearcely 14 Feet in the firft Second.. The Experiments were made 
in the Prefence of fome very confiderable Members of the Royal . 
‘Society, by Mr. Hawksbee, their Operator,, with glafs hollow 
Balls, fome empty, fome filled with Quick-filver, the Barometer - 
at 29,7, the Thermometer 60 Degrees. above Freezing. The 
Weight of the Balls, their Diameters, and Time of the Defcent is 
in this Table. / z | 


ol 


2 ; ; ' Wt : : 1% | > 8 
Balls filled with §, | Empty Balls. 
Weight.{ Diameter. | Time. | |Weight,) Diameter. | Time. 
4;S5econds| (Grains. [Inch.jTenth.!SecondsJ 
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Chap. V. . Of Gravity.’ 5 eae 
noble Contrivance ‘this is’ of keeping the feverak 
Globes of the Univerfe from thattering to pieces; 

as they evidently muft do ina little time by their 
fwift Rotation round their own Axes*( 2). The | 
Terraqueous Globe particularly, which circum; 


« 
The reafon why the heavy, full Balls fell in half the time of the 
hollow-ones, was the Refittance of the Air. Which Kefiftance is 
very ingenioufly and accurately afigned by Dr. Wallis, in Philof. 
Tranf, N: 186. ‘And thecaufe of the Refiftance of all Fluids, (as 
Sir Ifaac Newton, Opt. Q. 20.) is partly from the Friétion of the 
parts of the Fluid, partly from the Inertia thereof. The Refiftance 
a f{pherical Body meets with from Friction, is as the right Angle a 
under the Diameter, and the Velocity of the moving Body: And ‘4 
the Refiftance from the Vis Inertia, is.as the Square of that Produét, 
Bor a farther account of the Properties and Proportions, @e. 9 
of Gravity in the fall or projection of Bodies, I fhall refer ro 
the larger Accounts of Gallileus, Torricellius, Huygens, Sir Taac 
- Wewton, &c. or to the fhorter Accounts of Dr. Had/ey, in Philof, bn 
Tranf, abridged by Mr. Lowthorp, Vol. I. p..561..orof Dr, Clarke 
in his Notes on Rohault, Phyf. p. 2.c.. 28. §..13, 16. And for che 
Refiftance of Fluids, I refer to Dr. Wallis before cited, and the 
At. Erudit. Lipf. May 1693. where there is a way to find the 
Force of Mediums upon Bodies of different Figures. 9. 
(2) That the heavenly Bodies move round their own Axes is, 
beyond all donbt, manifeft to our Eye, in fome of them, ‘from thé 
Spots vifible on them. The Spots on the Sun ( cafily yifible with 
an ordinary Glafs) do manifeft him to revolve round his own 
Axis in about 254 Days. The Spots on ¥ and @ prove thofé gasteya 
two Planets to revolve alfo from Eaft to Weft,as Dr. Hook difcovered 
in'r664, and 1665, And ¢Q alfo ( although ‘near the ftrong Rays Venus, 
of the Sun) hath, from feme Spots, been difebyered by Mr. Caflint, 
in’ 1666, and 4667, tohave a manifeft Rotation. Y. Lowth. Abridg, 
Vol. I. p. 382, and 423, 425. And fuch’ Uniformity hath God 
_ obferved in the Works-of Nature, that what is obfervablein one, 
fs. generally to be fourid in all others of the fame kind. So that 
fincée *tismanifeft the Sun and three of his Planets whirl, round, ‘it 
is very reafonable to conclude all tlie reft do fo too, yea, every Globe 
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, Pfalmift faith, God had founded for them, a bound he 


| maqnery neque efunditur. Id paplo pott, | 
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volves at. the rate of above 1000 Miles an Hour (3,), 

would by the centrifugal force of that Motion, be 


‘foon diflipated, and {pirtled into the cireumambi-. 


ent Space, was it not kept together by this noble 


- Contrivance of the Creator, this natural imherent 


Power; namely, the Power of Attraction, or 
Gravity. Saat 

. And. as by.this..Power our Globe is defended. a- 
gainft Diffipation, fo allits parts are kept in their 
proper place and order. All material things do na- 


_-turally gravitate thereto, and unite themfelves there- 


with, and fo preferve its Bulk tire (4). And the 
fleeting Waters, the moft unruly of all ‘its, Parts, 
do by this means keep their conftant. 2quipoife-in 
the Globe (5), and remain in that place which, the 


had 


(3) TheEarth’s Circumference being 24930 Miles, ( according - 
to Book II. Chap. 2. Note 1.) if we divide that into 24 Hours, we 
fhall find the Motion of the Earth to be nearly 1039 Miles in an 
Hour. Which, by the bye, isa far more reafonable and Jefs rapid 
Rate, than that of the Sun would be, if we fuppofe the Earth to 
fiand ftill, and-the Sun to. move,round the.Earth. For according to 
the Proportions in Note 5, of the preceding Chapter, the Circum- 
ference of the Magnus Orbis is 748201929,Englifh Miles, which 


divided by 24 Hours, gives 31175080 Miles in an Hour. But what. 


is this tothe Rapidity of the fixt Stars, if we fuppofe them, not the 
Earth, to move? Whichis a,good Argument for the Earth’s Motion, 

(4) Wibil majus, quam quod ita fiabilis eft Mundus, atque ita 
coheret ad permanendum, ut mbil ne excozitari quidem poffit aptius, 


. Omnes enim partes ejus undique medium locum, capeffentes. nituntur 


equalitér: maxime autem corpora inter. fe juntta, permanent, cum - 
quodam quaft vincule cixcumdatacolligantur : quod, fatit.ea NALUT dy 
que per omnem mundum omnia mente, C ratione confciens, fundic 
tur, &,ad medium vapit, © comvertit extrema. Cicer. de Naty 
) 8 ee a ne Bae mama © Se en er 
(8) Eadem ratione Mare, cum fupra terram fit, medium tamen — 
terra locum expetens, conglobatur undique equalittr, neque tedundat 
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bad fet, which shey might not p 
again to cover the Earth, Pial. 104: 8)'9) So} that 


even in a natural way, by vittue of this excellerit — 
Contrivance of the Creator, the obfervation :of the 
Pfalmitt: is eponpereahy: fulfilled, Pils 809.9: Thou 

a; when the Waves »thereof 


ruleft the raging of the s 
ajife, thou fiilleft them... 
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Tothefe, and an Hundred other ales of Gravity | 
that I might have named, Ifhall only juft mention. 


another thing. owing to it, and: that is Leviry°( 8)¥ 
that whereby, what we call) light Bodies: {wim 
a thing no lefs ufefultothe World ‘than its oppofite; 
Gravity, is in many refpects, to: divers Tribes of 
Animals, but particularly fervicéable to the raifing 
up of Vapours (7), and to their conveyance about 
eWorld. 27h ea DAR oie ae 


- (6) That there is no fuch thing as poftive Zevity, but that Levity 


is only a leffer Gravity, isabundantly manifefted by the acute, Seig, 
Alph. Borelli de Mot. Wat. a Grav. pend. cap: 4. See alfo the Anno- . 


tations of the learned and ingeniods.Dr. Clark on Rohaulti’ Phyf p.’ 
x- c. 165 Not 3, Alfo the Exper, of the dead. del Cimento ps 1¥B,> 


&e. Dr. Wallis's. Dif..of' Gravity and Gravitation before the Royab.. 


Society, Nov. 12.1674. p. 28, @e. Cae he 
«(7) I have before in Wote 1. Chap. 3. fhewn. what Vapours “are, 
and how they are raifed. That which I fhall here note is their. 
Quantity. Concerning which the before commended, Dr. Halley 


hath given us fome curious Experiments in our Phil. Tranfathe 


which may be met with together in Mr. Lowthorp’s Abridg. Fok, IT 


pag. 108, and 126. Mr.-Sedileay alfo at Paris obferved it for near: 
three Years. By. all their Obfervations’ it appears, that. ini the. 


Winter Months the Evaporationsare leaft, and greateft in Summer,’ 


and moft of all in windy Weather, And by Monfieur Sedileaw’s|. 


Obferyations it appears, that what is raifed in Vapours;exceeds: 
that which falleth in Rain. Inthe Seven. laft Monthsof the Year’ 
1688, the Evaporations amounted to 22 Inches 5 Lines (bur the? 
Adin onlyto 11 Inches 6 + Lines? In 1689, the Evaporations were 
32-Inches 102 Lines; "but the Rain: 18° Inches 1 Line :. In 1690, 


° Pi Te nde Gs Legal a res eo ra: AT at a 
the Evaporations 30 Inches 11 Lines; the Rain 2 t Inches } of a. 


Line Vid. dem. de Math. Phyf: ree 1692. pag. 25+ ket 
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- And now from this tranfient View of no other 
than the Out-works, than the bare Appendages of 
the Terraqueous Globe, we have fo manifeft a Sam- 
ple'of the Wifdom, Power, and Goodnefs of the 
' infinite Creator, that it is eafy toimagine the whole — 
_. Fabrick 1s ofa piece, the Work of at leaft'a skilful 
' Artift. A Man that fhould meet with a Palace (8); 
_ befet with pleafant Gardens, adorned with ftately 
Avenues, furnifhed with well-contrived Aqueduéts, 
Cafcades, and all other Appendages, conducing to 
Convenience or Pleafure, would eafily imagine, 
that proportionable Archite@ture, and Magnificence 
were within: But we fhould conclude the Man was 
out of his Wits, that fhould affért and plead that 
-_ all.was the Work of Chance, or other than of fome 
wife and skilful Hand. And fo when we furvey 
‘the bare Out-works of this our Globe, when we fee 
fo vaft a Body, accouter’d with fo noble a Furni- 
tureof Air, Light, and Gravity ; with every thing, 
in fhort, that is neceflary to the Prefervation and 
Security of the Globe it felf, or that conduceth to 
the Life, Health, and Happinefs, to the Propagati- 
on, and Increafe of all the prodigious variety of) 
Creatures the Globe is ftocked with; when we fee 
nothing wanting, nothing redundant, or frivolous, 
nothing botching, or ill-made, but that every thing, 
| iat | | trig -even 
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“IE. it be demanded, what becomes of the overplus of Exhalations 
that defeend not in Rain ? I anfwers; They-are partly tumbled 
down and fpentby the Winds, and partly defcend in Dews, which 
amount to a greater quantity thaniscommonly imagined. Dr. Halley 
found the defcentof Vapours in Dews fo prodigious ar St. Helena, 
that he makes no doubt to attribute the origine of Fountains there- 
to. And Imy felf have feen ina Still cool Evening, large thick 

_ Clouds hanging without any Motion in the Airy which in two or. 

three ours time have'béen meltéd down by Degrees, by the cold 

j eran, fo that notany theleaft remains have been of them 
(8) See Book I. Chap. 3. Noteq 
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even inthe very Appendages alone, exactly anfwer- 
eth all its Ends, and Occafions: What elfe can 
be concluded, but that all was made with manifeR 
Defign, and that all the whole Structure is the Work 
of fome intelligent Being; fome Artift, of Power 
and Skill equivalent tofuchaWork? sis 
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BOO form Fhe on 
i Of he Lerraqueous Globe at elf, in 


general. 


N the foregoing Book having difpatch’d the . 


Out-works, let us take a Survey of the Princi- 

A. pal Fabrick, viz. the Terraqueous Globe it felf. 
a moft ftupendous Work in every particular of it, 
which doth no lefs aggrandize it’s Maker (1), than 
ae AC ae Shen every. 


(1) Licet oculis quodammodo contemplari pulchritudinem earum 
rerum, quasdivina providentia dicimus conftitutas. Ac principo Terra 
Univerfa cernatur, locata in media mundi fede, folida, @ globoft—meea 
veftita floribusy herbis, arboribus, frugibus. Quorum omnium ineredi- 
bilis multitude, infatiabili-varietate diftinguitur. Addehue Fontium 

 Selidas perennitates, liquores perlucides Amnium, Riparum veftitus 
viridiffimos, Speluncarum concavas altitudines, Saxorum: afperitates, - 
_ Impendentium Montium altitudines, immenjitate(que Camporum : adde 


etiam reconditas Auri——=venas Que veri,» Gy quam varia 


«Be udum Pats ?-———Quid de Hominem geneve dicam ? Qui quafe 


FeGemus, nemo cuntam intuens verram, de divina ratione dubitarets 
Cicer. de Nat. deor. 1, 2 eae gi Be ei igre a Ok Le 


om 
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Senera Beftiarum $———Qui volucrum lapfus, atque cantus 2 Que 


ores terra conftituti, Sc. wn Que fh ut animis, fic oculss vit eve? a 
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38 Ofthe Tertaqucous Globe, &c, Book TW. 
every‘ curious compleat Work doth its Workman. 
Let as caft our Eyes here and there, let us ranfack 
all the'Globe, let us with the greateft accuracy in- 
{pect every: part thereaf, (eared out the inmoft Se- 
| erets of any of the Creatures; let us examine them 
with all our Gauges, meaftire them with our “ niceft 
Rules, pry into them with our Microfcopes, and 
moft exquifite Inftruments (||), {till we find them to 
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‘a bear teftimony to.their infinite Workman; and that 
they exceed all humane Skill fo far, as that the 
mott exquifite Copies and Imitations of the beft Ar- 

- tifts, are no other than rude bungling Pieces to them. . 
_ And fo far are we ftom being able to efpy any de- - 
fect or fault in them, that the better we know ee 

i the moje we admite them; and the father we fee 


Into them, the more exquifite we find them to be, - 
And for a Demonftration of this ; I shall, 
_ I. Take a general Profpect of the Terraqueous 
he eet ; * k ¥ H | i : 


0 ‘ory mi : < Y ER pie 7 
FE ‘Survey its Particulars. 


E., The things which will fall undera general Pro- 
{pect of the Globe, will be its Figure, Bulk, Motion, 
Place, Diftribution into Farth and Waters, and the 
~ — gteat’ Variety of all thingsuponit, andinit, = 
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Ho il Ticannot, here omit: the Obfervations. that. have been made in thefe 


' : doth by-that appear adorned>with all:imaginable E game and Beau- 
twa the fharpef? fine(t 
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$i O if she Fioure of the Terraqueous Globe. : 


T HIS I {iuppofe I may take for granted to be 


fpherical,.or nearly.fo (1). And this muft be 
‘allowed to be the moft commodious: apt Figure for 
a World on many Accounts ; as it is moft capaci- 
ous, as it’s Surface-is equi-diftant from the Center, 
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_ (1) Although the Terraqueous Globe be of an orbicular Figure, 
yet it is not idly fo, x, On account of its Hills and Vallies, 
But thefeare inconfiderable to the Earth’s Semidiameter, that they 
are but as the Duft upon a common Globe. But, 2. Our modern 
Aftronomers..aflign.a much greater Variation .from.a.globous 
Form, namely, thatof a prolate Spharoid, making the Polar aboue 
34 Miles fhorter than the Equatorial Diameter. The canfeef 


which they make to.be the centrifugal Force of the diurnal Rota- 


tion of the Globe. ik 5 4 ates 
‘This Figure they imagine is in Jupiter, his Polar being to~his 

. Equatorial, Diamecer,.as 39 3 to go 3. But whether. itbe foor 
no, I confefs I could never perceive, althougly, 1 have often viewed 
that Planet through very good, -and’ long Glaffes, particularly a 
tolerable good one of 72. Feet in my. Hands: And although by 
reafon of cloudy Weather, and (at prefent) Jupiter's proximity to 


the Sun, Ihave not yet been able. to view that Planet ; yer Satur 


( fo far as his Ring would permic, ).and Mars appear perfettly 
round through Me, Huygens's long Glafsof 126 Feet, whichby Will 
he bequeathed, with its: whole Apparatus, .to our R. S. by whofe 
- Favour it is now inmy Hands, And moreover, | believeit difficule, 
next to impoflible, to meafure the two Diameters toa goth Pare, 
by reafon of the fma]lnefs of Y% apparent Diameter, and by reafon 
_ heis moving all the time of meafuring him. 4.) 
As to what: is-alledged from: lengthening the Pendulums of 
es al slocks, to make them) keep the fame. time under the Equator, 
as they do in our Climes ; I have fhewn from the like Variations 
an the Air-pump, that this may avife from the raricy of the Air 


“there, more than here. «7, .Pbit Ttanf: N.294,. Buvif the — 
‘Deas es of a Meridian grow larger, the more we. go towards — 
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_ not only of the Globe, but ( at leaft nearly ) of Gra- 


vity and Motion too, and as fome have’ thought, 
of the central Heat. and! Waters. But thefe, and 
divers other things I fhall pafs over, and infift only, 
upon. two or. three.other Benefits of this globous 


Z ae) ; 


Figure of the Earth and Waters. , | 
_1. This Figure is the moft commodious in regard 
of Heat, and-I'may add of Light alfo in fome Mea- 
fure. Forby thismeans, thofé two great Benefits 
are uniformly and equally imparted to the World: 
They come harmonioufly and gradually on, and as _— 
gradually go off again. So thatthe daily and yearly 
Returns ot Light and Darknefs, Cold and Heat, 
Moift and Dry, are Regular and Workman-like, 
(we may fay,) which they would not be, efpecially 


the former, if the Mafs of Earth and Waters were 
@sfome fancied (2) it) a large Plains oras others — 


like 


a begenne! cae 


the Line, (as Mr. Caffini affirms they do, by:an 800th Part in every 


Degree, in Phil. Tranf. N. 278.) then there is great reafon to 
conclude in behalf of thisSphxroidal Form. ©. 7% | 
” ‘Fhe natural Caufe of this Sphericity of our Globe is (according 
to Sir I/aae Newton's Principles) that Attraction, which the infinite 
Creator hath ftamp’d on all the Matter of the Univerfé, whereby all 
Bodies, and alltheparts of Bodies mutually attract themfelves:and 


-‘oneanother. By which meané, ‘as all the parts of Bodies tend natu> 


rally to their Center, fo they all betake’ themfelves ‘tu a globous 
Figure, unlefs fome other more prevalent Caufe interpofe.” Thus 
drops of Quick-filver put on a fpherical Form, the ats thereof 
ftrongly atera€ting one another. « Sodrops of Water have the famé 
Form, when falling in the Air; but are‘Hemifpherical only when 


_ they lie on an hard Body, by reafon their’ Gravity doth fo far over- 


power their {elf-attraéting Power, as to take off on¢ half of their 
Sphericity. This Figure is commonly attributed to the preffureof _ 
thecircumambient Air: But that thiscan’t be the caufe, is manifeft 


_ from the Air-pump ; the cafe being the very fame in an’ exhaufted 
Receiver, as in the open Air, and ‘not any the leaft Alteration of the 


Figuré that I could perceive, in all the Trials that] havemade. » 
* (2) It would be'trivolous, as well'as endlefs to reckon up the” 


ee various Opinions’ of the Aicients about the Figure of the “Ter- 
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Chap. 1. Terragueous Globe. = ge 
‘like a large Hill in the midft of the Ocean; or ofa 
multangular Figure; or fuch like. re 7 
“2, This Figure is admirably adapted to the com- 
‘modious and equal Diftributions of the Waters in the 
Globe. For fince, by the Laws of Gravity, the 
Waters will poflefs the loweft place; therefore, if 
the Mafs of Earth was'cubick, prifmatick, or any 
other angular Figure, it would follow that one (too 
vaft a part) would be drowned ; and another be too’ 
dry. But being thus orbicular, the Waters are 
equally and commodioufly diftributed here and 
there, according as the Divine Providence faw moft. 
fit; of which I fhall take notice by and by. 

3. The orbicular Figure of our Globe, is far the 

_ moft beneficial to the Winds, and Motions of the 
Atmofphere. Itis not to be doubted, if the Earth 
was of fome other, or indeed any other Figure, but’ 
that the Currents of Air would be much retarded, — 

if not wholly ftopped. We find by Experience 

what influence large and high Mountains, Bays, 
Capes, and Head-lands have upon the Winds ; how 
they ftop fome, . retard Ca and. divert and, 
change ( near the Shores) even the General and con- 
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raqueous Globes fome of them may be feen in aren. Geogr. 2. 
_ «1.6, 3. init. or Fonffon's Thaumatogr. ¢. 1. Artic. 3. But among 
the variety of Opinions, one of the principal was, that the vili- 
ble Horizon was the bounds of the Earth, andthe Ocean the — 
' bounds of the Horizon, that the Heavens and Earth above this 
Ocean, was the whole vifible Univerfe; and that all beneath the 
' Ocean was Hades, or the inviftble World. Hence, when the Sun 
- fer, he was faid tingere fe Oceano ; and when any went to Hades, 
they muft firft pafs the Ocean, Of this Opinion were not only 
_ » the ancient Poets, and others among the’ Heathens, but fome of 
_ the Chriftian Fathers too, particularly Lenttantius, St. Auguffine, ee 
_ @nd others, who thought their Opinion favoured by the Palmift, =~ : 
in Pfal. 24. 2. and 136, 6, See Bp. Ufbers nf: to a fe: Chall. 
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* of the, &c.. Book If 
tant Winds (3) that blow round the Globe in the 
4, ‘Torrid Zone. _Atid therefore, fince this is the effect 
of fich little Excrefcences, which have but little. 
Proportion to our Globe ; what would be the.con- 
Pesnences of much vatter Angles, which would equal 
i a Quarter, Tenth, or but an,Hundredth Part of the 
r “Globe's ‘Radius? Certainly thefe muft be fuch a 
; ‘Barricade, as would greatly annoy, or rather abfo- 
* Jutely flop the Currents of the Atmofphere, and 
_.. thereby deprive the World of thofe falutiferous 
Gales, that I have faid keep it {weet and clean. . 
‘Thus the Figure of our Globe doth manifeft it to 
_ bea Work of contrivance, inafmuch as it is of the — 
. . moft commodious Figure; and all others would be 
Tiable togreat and evident Inconveniencies. | 
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(3) Neither do thefe confiantr Trade-winds, ufually blow near 
the Shore, but onlyin the Ocean, at leaf? 30 or 40 Leagues of at 
Sea, clear from any. Lands efpecially on the Weft Coaft, or Side of 
- any Continent : For indeed on the Eaft fide, the Eafterly Wind be- 
ing the true Trade-wind, blows almoft home to the Shore; fo near 
‘ to receive q check from the Land-wind. Dampier’s Winds 
Ch. 1. Pid | 7 , 
_,. And _not only the general Trade-winds, but alfo the conffans 
foafting Trade-winds, ave in like manner affected by the Lands. 
Thus, for inftance, on the Coaft of Angola and Pers. But this, 
faith the curious Captain Dampier, the Reader muft take notice 
of, That the Frade-winds that blow on any. Coaft, except the North 
a Goal? of Aftica, whether they are confiant, and blow all the Year, . 
q er whether they are fhifting Winds, do never blow tight in on the 
Shore, nor right along Shore, bus go flanting, making an‘ acute 
a Angle of about 22. Degrees. Therefore, as the Land trends more 


aft or Weff, from the North ot South on thefe Coat fo the Winds 
| do calter accordingly, Wid. CR 2.0 eh 
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Of the Bulk of she Terraqueans Globe. 
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Bi | HEnext thing remarkable in the Terraqueous 
_. L Globe, is the prodigious Bulk thereof (t): A 
Mafs of above 260 Thoufand Millions of Miles: fo- 
Jid Content: -.A Work too grand for any thing lefs 
thana God to make. To which in the next place 
wemayadd, © 2° eee vy? 
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<The Motions of the Terraqucous Globe, . 


T H E Motions the Terraqueous Globe hath, are 
_ round its own Axis, and. round its Fountain 
_ of Light and Heat; the Sun (1). That fo vafta 

_body as the Earth and Waters fhould -be. moved ti 
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-_. (P)Itis not difficult to make a presy net Computation of the 
rom thof accurate Obfervationg: 
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44 Mations of the, Boo 
all (2), that it fhould undergo two fuch different 
Motions, as the Diurnal and Annual are, and that 


natura motus gubernari. Cic. de Nat. Deor. L. 2. - 


xe hates ortus, atque obitus, Plutarch de placit, l. yc. 6. - 
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Motions of the, Book Ub 


thefe Motions fhould: be fo conftantly and regular- 
ly (3) performed for near 6000 Years, without 
any the leaft Alteration ever, heard of (except fome 
Hours which we read of in Fofb. 10, 12, 13. ‘and 
in Hezekiah’s time, which, if they cannot be ac- 
counted for fome other way, do greatly increafe 
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2) Every thing that is moved, muft of neceffity be moved by fome- 
thing elfe ; and that thing is moved by fomething that is moved either 


by another thing, or not by another thing. If it be moved by that 


sehich is moved by another, we muft of neceffity come to fome prime 
Mover, that is not moved by another. For-it is impoffible, that shat 
soveth, and is moved by another, fhould proceed in infinitum. Ariftot, 
Phy£l.Bag. | 
Solum quod feipfum movet, quia nunquam deferitur a 2, nunquam 
ne moveri quidem definit, quinetiam cateris qua moventur, hic fons ¢ 
hoc principium eff movendi, Principit autem nulla origo : nam ex 
principio oriuntur omnia ; ipfum autem nulla ex ve alia nafci pote : 
mec enim effet id principium, quod gigneretur aliunde. Cicer. Tufe. 
Queft. L. r. / ey 
Cogitemus qui fieri poffit, ut tanta magnitude, ab aliqua poffit 
natura, tanto tempore circumferri ? Ego igitur affero Deum caufam 
effe, nec alitér poffe fieri. Plato in Epinom. gy 
_, (3) Among the Caufes which Cleanthes is faid in Tully to afign — 
for Mens Belief of 2 Deity, one of the chief is, Aquabilitatens 
motus, edly ait Cali, Solis, Lune, Siderumque omnium diftinttionem, 


varietatem, pulchritudinem, ordinem : quarum rerum afpettus ipfe 


fatis indicaret, non effe fortuita. Ut frquis in domum aliquam, aut. 
in gymnnafium, aut in forum venerit ; cum videat omnium rerum 
rationem, modum, difciplinam, non poffit ea fine caufa fieri judicare, 
fed effe aliquem intelligat, qui prafit, & cui pareatur : multo magis 
in tantis motibus, tantifque viciffitudinibus, tam multaram rerum, 


atque tantaruns ordinibus, in quibus nihil unquam immenfa, e& 


infinita vetufias mentita ft, flatuat neceffe eft ab aliqua mente tantos 


» Homines , ceperunt Deum agnofcere, cum viderent Stellas, tantam 
Foucinnitatem efficere ; ac dies, nollefque eftate,  hyeme, fuos fervac 
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the Wonder (4); thefe things, I fay,) do manifeftly' 
argue fome divine ‘infinite Power to be concerned. 
therein (5) : But efpecially, if to all this we add 
the wonderful Convenience, yea abfolute Neceflity 
of thefe Circumvolutions to the Inhabitants, yea all 


~ the Produéts of the Farth and Waters. For to one 


of thefe we owe the comfortablé Changes of Day 
and Night’; the one for Bufinefs, the other for 


Repofe ; (6) the one for Man, and moft other Ani- 
Bo: Se : | mals 


(4) We need not be folicitous-to elude the Hiftory of thefe Mi« 


_ racles, as if they were only poetical Strains, as Maimonides, and 


~  fome others fancy Jofhua’s Day to have been, viz. only an ordinary, 
_ Summer’s Day; but fuch as had the Work of many Days done in. 


it, and therefore by a poetical Stretch made, as if the Day had 
been lengthened by the Sun ftanding ftill. But in the Hiftory they 
are ferjoufly related;-as-real Matters of Faét, and with fuch Cir- 
cumftances as manifeft them to have been miraculous Works of 


theAlmighty : And theProphet Habakkuk, 3.1%. mentions that of — 


Feofbuaas fueh. Arid’ therefore taking themto be miraculous Per- 
verfions of the Courfe of Nature, inftead of being Objections, they. 
are great Arguments.of the Power of God. For in Hexzekiah’s 
‘Cafe to wheel the Earth it felf backward, or by fome extraordi- 
nary Refrattions to bring the Sun’s Shadow backward 10 Degrees 
Or in Jofhua’s Cafe, to ftop the diurnal Courfe of the Globe for 
fome Hours, and:then’ again give it the fame Motion; to do, & 


fay, thefe things, required the fame infinite Power which at fir 


gave the Terraqueons Globe its Motions, 
i (5) Nam cum difpofiti quefiff em fadera Mundi, 
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8 46) Motins of the, &c. Book I 

. amals to gather and provide Food, Habitation, ‘and 

|” other Neceffaries of Life; the other to reft, refrefh, | 
_ and recruit their Spirits (7 ), wafted with the Labours 

* of the Day. To the other of thofe Motions we owe . 
the Seafons of Summer and Winter, Spring and.Au- 
tumn, together with the beneficial Influences and 

_ Effects which thefe have on the Bodies and State of 
Animals, Vegetables, and all other things both: in- 
the Torrid, Temperate, and Frigid Zones. ie 


“(7) The acute Dr. Cheyne in his ingenious Philo. Prine. of Na- 
tural Religion, among other Ufes of Day and Night faith, the 
Night is moft proper for Sleep , becaufe when the Sun is above 
the Horizon Sleep is prejudicial, by Reafon the Perfpirations are 
then too great. Alfo that Nutrition is moftly, if not altogether, 
performed in time of Reft ; the Blood having too quick a Motion 
an the Day: For which Reafon, weak Perfons, Children, Ges. 
are nourifhed moft, and recruit beft by Sleep. hi 
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Of the Place and moperev rl the Terraqueous: 
Globe, in refpect af the A eavenly Bodies... 


Nother thing very. confiderable in’ our Globe, 
£%. is its Place and Situation at a due Diftance. 
from the Sun.(t), its Fountain of Light and Heat ; 
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(ft) It is a manifeft Sign, of the Creator’s Management and Care, 
' 4m placing the Terraqueous Globe at that very. Diftanceit is from 
_ the Sun, and contemporating our own Bodies, and, all other things | 
fo duly to that Diftance, For was the Earth farther from the Sun, — 

_ the World would be flarved, and frozen with Cold: ‘And was it 

nigher, we fhould be burntyygat leaft the moft combuitible things 
would be fo, and the Wonldawenld be vexed with perpetual Cone 
ew of the Rays of the Sun, even, 
in the Compafs of half an Inch, ox 


flagrations. For we fee 
no more than what fall Within 
will fire combuftible Bodies, even ing 


an Inch in'a Burning Glafs, 
our ewn Climate, — 
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Chap. IV. Place and Situation, &e. 47 
and from its neighbouring Planets of the folarSy- 
ftem, and from the fixt Stars, But thefe thingsE 
have {poken more largely ef inmySurvey of the | 
Heavens, and, therefore only barely mention them ~  *_ 


now, to infifi more largely upon... / 


7 


The Diftribusion of the Earth and Waters, 


T HE Diftribution of the Waters and the dry 
Land, although it may feem rude and unde- 
‘figned to a carelefs View, and is by fome taxed as 
fuch (1), yet is admirably well adjufted to the Ufes 
and Conveniences of our World. ae 4 pg 


(1) The moft eminent Author I have met with, that finds faule 
with the Diftribution of the Earth and Waters, and indeed with — 
the whole prefent Stru€ture of the Globe, is the learned and elo- | 
quent Theorift, Dr. Burnet, who frequently exclaims on this Point, 
Tellus nofira, fe totam fimul complectamur, non eff ordinata @ ve- i. 
nufia rerum compages fed moles aggefia vario, incertoque fit rm 
partium, nulla ordins aut venuftatis habitd ratione. Theor. Sacr. 

I 1.¢..7. Ecquis autem a Deo hac ita fatta? &e.ib. Quo autem 
_ Herculeo labore opus effet ad excavandam terram in tantum biatum ¢ 
——-Si immediate a caufa prima effettus fuiffet bic alveus, aliquem 
faltem ovdinem, menfuram, ¢ proportionem notate licuiffet in ipfius = 
forma, & partium difpaftione, ——— fed confufa omnia, &c. ib. c. 8 
Tellus nofira chm exigua fit, eff etiam rudis: Et in illd exiguitate 
_ muylta funt fuperflua, multa inelezantia, Dimidiam terra fuperfi- 
ciem inundat Oceanus; marna, ex parte, ut mihi videtur, inutilis. 
And then he goes on,to thew how this Part of the Creation might 
_ be mended, ib. c. 10... All this is to me furprizing from an Au- 
thor of great Ingenuity, who feems in his Book to have a juft O- 
Pinion of, and due Veneration for God. But certainly fuch No- 
“tons,are very inconliftent with the Belief of God's eréating, efpe- 
ally-his governing .and ordering the World. But fuppofe the 
xraqueous Globe. was fuch a rude, confuled, inconvenient Mafs, 
Ie pretends;, yer is ic well cnough for a finful World. Bucbe- 
dss, what others haye long,ago abundantly anfwered, the fole 
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Land, is a Counterpoife to the European, Afiatic 
and African. | 


ee 


Diftribiition of the. Book Ih. 


For in the firft place, the Diftribution is fo well 
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made, the Earth’ and Waters fo handfomely, fo 
- Workman-like laid, every where all the World 


over, that there is a juft equipoife of the whole 


Globe. ‘The Northern balanceth the Southern Ocean ; 


the Atlantick the Pacifick Sea. The American dr 


In the next place, the Earth and the Waters are 
fo admirably well placed about.in the Globe, as to 
be helpful to one another, to minifter to one ano- 
ther’s Ufes. The great Oceans, and the leffer Seas, 


_ and Lakes,are fo admirably well diftributed through- 
out the Globe (+), as to afford finfficient Vapours (2) for 


Clouds 


| lowing Survey will, I hope, fufficiently manifeft it to be the Work 


of a wife and beneficent, as well as omnipotent Creator. es 
_. (4) Some have objetted againft the Diftribution of the Earth 
and Waters, as if the Waters occupied too large a part of the 
Globe, which they think would be of greater Ufe if it was dry 
Land. But then they do not confider that this would deprive the — 
World of a due Quantity of Vapours and Rain. For if the Cae 
vities which contain the Sea, and other’ Waters, were deeper, al- 
though the Waters were no lefs in quantity, only their Surfaces 


"narrower and leffer, the Evaporations would be fo much the tei 5_ 
_ jnafmuch as thofe Evaporations are made from the Surface, and 
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are, confequently, in proportion to the Surface, not the Depth or 
Quantity of Water. , A AS ate ok 
(2) I took notice before in Book I. Chap. 3. Note i. That the 
Vapours conftitating Clouds and Rain, are Heficule of Water de- 
tached by Heat. The manner of which I conceive to be thus 3 
Heat being of an.agile Nature, or the lighteft of all Bodies, . eafi- 
ly breaks loofe from them’; and if they are humid, in its Paffage, 


carries along with it Particles, or little Cafes of the Water : 


which being lighter than Air, are buoyed up thereby, and {win 
in it; until by knocking againft one another, or being thickened, 
by the Cold, (as in the Note before-cited,) they are reduced, into 
Clouds and Drops. Having mentioned the manner how Vapours._ 
are raifed, and there being more room here than in-the Note be _ 
fore-cited, I fhall, for che Mluftration of Nature's Procefs, take 
notice of three Things obfervable to our purpofe, in Water over the 


_ Bire. x, That the Evaporations ate proportional 0 the Heat-af= 


cending — 
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Chap.V.. Earth and Waters. 49 


‘Clouds and Rains, to temperate the Cold (3) of 
the Northern frozen Air, to cool and mitigate the 
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cending out of the Water. A {mall Heat throws off but few Va- 
pours, fearce vifible: A greater Heat, and afcending in greater 
-Quaiitities, carries off groffer, larger, and more numerous Vefi- 


cule, which we call a Steam: And if the Heat breaks through the . 


Water with fuch Fury, as to Jacerate, and lift up great Quantities 
or Bubbles of Water, too heavy for the Air to carry or buoy up, it 
caufeth what we call Boy/ing. And the Particles of Water thus 
mounted up by the Heart, are vilibly Spharules of Water, if view- 
ed with a Microfcope, as they fwim about in a Ray of the Sua let 
into a dark Room, with warm Water underneath ; where fome of 
the Vapours appear large, fome {maller. Spherules, according (no 
. doubt) to the larger or leffer Quantities of Heat blowing them up, 
and carrying them off. 2. If thefe Vapoiirs be intercepted in their 
' Afeent by any context, efpecially cold Body, as Glafs, Marble, @e. 
they are thereby reduced into Drops, and Maffes of Water, like 
thofe of Rain, @c. 3. Thefe Vapours in their Afcent from thé 
Water, may be obferved in cold frofty Weather, either to rife buc 
“a little above the Water, and there to hang, or to glide on a 
Little above its Surface: Or if the Weather be very Cold, after a 
little afeent, they may be feen to fall.back again into the Water’; 
in their afcent and defcent defcribing a,Curve fomewhat like that 
of an Arrow from a Bow. But in'a warmer Air, and ftill, the 
Vapours afcend more nimbly and copioufly, mounting up aloft, 
till they are out of fight. “But if the Air be warm and windy too, 
the Wapours are fooner carried out of fight, and make way fot 
‘others, Aud accordingly I have often obferved, that hot Liquors, 
if noc fet too thif, and not frequently ftirred, cool flower in the 
greateft Frofts, than in temperate Weather; efpecially if Windy. 
And it is manifeft by good Experiments, that the Evaporations are 
Jefs at thofe times, than thefe: lefs by far ih the Winter, tha 
the warmer Months. joie ' 
(3) As our Northern Iflands are obferved to be more tempe- 
tate than our Continents, (of whith we had a notable Inftance in 
the great Froft in 1708, which Ireland and Scotland felt lefs of, 


than moft Parts of Europe befides; of which fee Book LV. Chap. 12. — 


 Wote 3.) fo this Temperature is owing to the warm Vapours af- 
forded chiefly by the Sea; which by the preceeding Note, muft ne- 


eeffarily be warm, as they are Vapours; or Water inflated by Heat. ~ 


_» The Caufe of this Heat, I take to be partly that of the Sun, and 
‘partly Subterraneous. That it is not wholly.that of the Sun, is 
Manifeft from Vapours, being as, or more copionfly raifed when 
“the Sun-beams are weakeft, as when ftrongeft; there being greater 
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20. Diftribution of the _ Book Il. 
Heats (4) of the Torrid Zone, and to refrefh the 

Farth with fertile Showers ; yea, in fome meafire to 
minifter frefh Waters to the Fountains and Rivers. 
‘Nay, fo abundant is this great Bleffing, which the — 
moft indulgent Creator hath afforded us by means — 
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of this Diftribution of the Waters I am {peaking of, 


that there is more than 4 {canty, bare provifion, a 
mere fufficiency; even a Plenty, :a Surplufage of 
this ufeful Creature of God, the freth Waters afforded 
to the World; and they fo well ordered, as not to 
drown the Nations of the Earth, nor to ftagnate, 
ftink, and poifon, or annoy them; but to be gent- 
ly carried through convenient Channels back again 
to their grand Fountain (5) the Sea; and many of — 


Rains and Winds at the one time than the other. And that 
there is fuch a thing as Subterraneous Heat (whether Central, or 
from the meeting of Mineral Juices; or Congenial or Connatural 
to our Globe, 1 have not Time to enquire, but, I fay, that fueh 
a thing is,) is evident not only from the Hot-Baths, many fiery 
Eruptions and Explofions, @c, but alfo from the-ordinary Warmth 
of Cellars, and Places under Ground, which are not barely com- 
paratively warm, but of fufficient Heat to raife Vapours alfo: ‘As 
is manifeft from the fmoking of perennial Fountains in frofty Wea- 
ther, and Water drawn out-of Pumps and open Wells at fuch a. 
‘Time. Yea, even Animals themfelves are fenfible of it, as particu- 
arly Moles, who dig before a Thaw, and againft fome other Alte- - 
*yations of the Weather’; excited, no doubt, thereunto by the/fame 
warm Vapours arifing in the Earth, which animate them, as well 
roduce the fucceeding Changes of the Weather. abe 

- (4) Befides the Trade-Winds, which ferve to mitigate the excéffive 
Heats in the Torrid Zones the Clouds are a good Skreen‘againft 
“the {corching Sun-beams, efpecially when the Sun /paffeth their Ze- 


.. hth; atwhich Time istheir Winter, or -cooleft Seafon, by reafon 
they have ‘then moft: Clouds ‘and Rain. ..For which Service, that 


-which-Varene takes notice of, isa great Providence of God, vik, 
Plevaque loca Zona Torrid vicinum habent mares ut India, Infule 


‘lindica, lingua Africa Guinea, Brafilia, Peruvia, Mexicana Hi/pa- 


nies ’Pauca loca Zona Torride {unt Mediterranea, Varenti Geogr. 
of 2, '1C. 26. PropsTon Giger i “RoE Sa 
© °9(5) That Springs have their Origine ‘from the Sea, and siot 
“from Rains and Vapours, among many other ftrong Reafons, ¥ 
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Chap. V. arth and Waters. at 
_ them through fach large Tra€ts of Land, and to fick 
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prodigious Diftances, that it is a great wonder the © 
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conclude from the Perennity, of’ divers Springs; which alway 
afford the fame Quantity of Water. Of this fort there are many 
“to be found every where, But I thall, for,an Inftance, fingle out 
one in the Parith of Upminfter, where I live, as being very proper. 
for my purpofe, and one that I have had better Opportunities of 
making Remarks upon above twenty Years, This in the greateft 
Droughts is little, if at all diminifhed, that I could perceive by 


my Eye, although the Ponds all over the Country, and an adjoin- 


‘ing Brook have been dry for many Months together; as particular- 
ly in the dry Summer Months of the Year 1705. And in the wet= 
 teft Seafons, fuch as the Summer and other Months were preceding 
_ the violeneStorm in Wovember, 1703. (Vid. Philof. Tranf. Nr. 289.) 
I fay in fuch wet Seafons I have not obferved any Increment of its 
Stream, excepting only for violent Rains falling therein, or run- 
ning. down from the higher Lands into it, which difcoloureth 
the Waters oftentimes, and makes an Increafe of only a Day’s, or 
fometimes but a few Hours Continuance., But now, if this Spring 
had its Origine from Rain and Vapours, there would be an -In- 
creafe and Decreafe of the one, as there fhould happen to be of 
the other: ‘AS actually it is in fuch temporary Springs, as have 
undoubtedly their Source from Raim and Vapours, 

But befides this, another confiderable thing in this Upminffer 
Spring (and Thoufands of others) is, that it breaks out of fo in- 
onfiderable.an Hillock, or Eminence of Ground, that can have no 
more Influence in the Condenfation of the Vapours, or Stopping 
the Clouds, (which the, Maintainers of this Hypothefis fuppofe) 
than the lower Lands about it have. By.fome Critical Obferva- 
tions I made with a very nice portable Barometer, my Houfe ftands 
_ between 80 and go Feet higher than the Low-water Mark in the 

River’ of Thames, neareft me, and that part of the River being 
‘Acarce Thirty Miles from the Sea; I guefs, (and am more calige 
ved from fome later Experiments,) that we cantiot be much above 
_ Too Feet above theSea. The Spring I judge nearly level with, or 

but little higher than where my Houfe ftands; and the Lands front 
whence it immediately iffues, I guefs about 1g or 20 Feet higher 
than the Spring ; and the Lands above that, of no very remarkable 

Height, And indeed, by a€tual Meafure, one of the higheft Hills 
thave met with in. Effex, is but 363 Feet high, (Vid. Phil. Tranf. 
8% 313. p. 16.) and I-guefs by fome very late Experiments [ made, 
‘Neither that, nor any other Land in. Eifex, to be above 4oo Feet 
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— Fountains fhould be high enough (6), or the Seas low 4 
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. above the Sea. Now what is fo inconfiderable a rife of Land, to 
a perennial Condenfation of Vapours, fit to maintain even fo in- 
- confiderable a Fountain, as what I have mentioned is? Or indeed 
the High-lands of the whole large County of Efex, to the main- 
taining all its Fountains and Rivulets ? iat Sty A ada 
But I fhall no farther profecute this Argument, but refer to the: ~ 
date learned, curious and induftrious Dr. Plot’s Tentamen Phil, de — 
Orig, Font. in which he hath fully difcuffed this Matter. 
As to the manner how the Waters are raifed up into the Moun- ~ 
tains, and higher Lands, an eafy and natural Reprefentation may 
be made of it, by putting a little heap of Sand, Afhes, or a litle 
Loaf of Bread, @&c. ina Bafon of Water; where the Sand will = 
reprefent the dry Land, or an Ifland, and the Bafon of Water the | 
Sea about it. And as the Water in the Bafon rifeth to, or near — 
to the top of the Heap in it, fo doth the Waters of the Sea, Lakes, — 
@c. rife in the Hills. Which cafe I take to be the fame with the — 
afcent of Liquids in capillary Tubes, or between contiguous . 
Planes, or in a Tube filled with Afhes: Of£ which the induftri- 3 


ous and compleat Artificer in Air-Pumps Mr. Hawé&sbee, hath given | 
us fome not contemptible Experiments, in his Phy/: Mech, Exp. 
PAg.139,Ge. | 


Among the many Canfes affigned for this Afcent of Liquors, 

_ there are two that bid the faireft for it, vic. the Preffure of the 

Atmofphere, and the Newtonian Attraction. That it is not the 

former appears from the Experiments fucceeding, as well, or bet- — 
‘ter in Vacyo, than in the open Air, the Afcent being rather fwifter 
in Vacuo. This then being not the Caufe, I fhall fuppofe the 
other is; but for the Proof thereof, I fhall refer to fome of our 

late Englifh Authors, efpecially fome very late Experiments made 


before our moft famous R. S$. which will be fo well improved — 
- by fome of that illuftrious Body, 


as to go near to put the Matter — 
out of doubr., er “ 
(6) Sce Book Ill. Chap, 4. | . 

(7) The Danube in a fober account performs a Courfe of above 
1$00 Miles, (i.e. ina ftraight Line) from it’s rife to-it’s fall, 

_ Bohun’s Geogr. Dig, Lae ae | us a. 
. (8) Trattus f. Longitudo 
| Germ five Ital, 2520, 
tas, Varen, Geogr... x 


[ Nili] ¢5¢ milliarium circiter. 630. 
pro quibus ponere licet 3000 propter cutvatin 
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Chap.V. Earth andWaters. = gn 
and the Niger (9) of Africk, the Ganges (10) and 
_ Expbrates ot Afia, and the Amazons River (11) and 
Rio de la Plata of America, and many others which 
might be named; fome of which are faid to run 
_ above 5000 Miles, and fome no lefs than 6009 
~ from their Fountains to the Sea. And indeed fuch © 
be gs Conveyances of the Waters make it 


manifeft, that no accidental Currents and Atterra- 
tions of the Waters themfelves, no Art, or Power of ta 


Man, nothing Jefs than the Fiat of the Almighty 
could ever have made or found fo long and com- 
modious Declivities and Channels for the Paflage of 


the Waters, 


~ (9) arene reckons the Courfe of the Wiger, at a middle Com- Se a 

putation, 600 Germay Miles, that is 2400 Italian. ry 

_ (10) That of the Ganges, he computes at 300 German Miles. 

But if we add the Curvatures to thefe Rivers, their Channels are ee 
Of a prodigious Length. | 


(11) Oritur flumen (quod plerumque Amazomum, &e.) haud prow 
cul Quito in montibus——Cim per Leucas Hifpanicas 1356 curfum . 
ab occidente in orientem continuarit, oftio 84 leucas lato-——mig Osea- 
num precipitatur. Chr. D’ Acugna Relatio de flumine Amaz. in A&t. 
Erud. Aug. 1683. eet 
Sass (2) Non — 
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CHAT Mf. ¢ 
, The great V. areety and Quantity of all things 
«upon, and in the Terraqueous Globe, pro- 


uided for the Ufes of the World, 


HE laft Remark I fhall make about the Ter- 
&  raqueous Globe in general is, the great variety 
Kinds, or Tribes, as well as prodigious Number. 
of Individuals of each various Tribe there is of all = 
oa BG Te ici Martie ike ei, ia: 
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Fariety of Things Book ff 
‘There are fo many Beafts, fo many 


Creatures (1). many Bealts, fo man. 
Birds, fo many Infects, fo nay Reptiles, {6 many 
Trees, fo many Plants upon the Land; fo many 
Fithes, Sea-Plants, and ee Creatures in the Wa: | 

ters; fo many Minerals, Metals, and Foffiles in 

_ the Subterraneous Regions ; fo many Specces of thefe 
Genera, fo many Individuals of thofe Species, that 
there is nothing wanting to the Ufe of Man, or 
any other Creature of this lower World. If every 
Age doth change its Food, its way of Cloathing, 
its way of Building ; if every Age (2) hath its Va- © 
riety of Difeafes; nay, if Men, or any other Ani- — 


Lh 


mal was minded to change thefe things every Day, | 
ftill the Creation would not be exhauited, fill no- 
thing would be wanting for Food, nothing for Phy- 
fick, nothing for Building and Habitation, nothing 
for Cleanlinefs and Refrefhment, yea even for Re- 


Ee he . ’ , “ fine 

(1) Won dat Deus beneficia? Unde eryo ifta qua poffides ?-——-Unile 
be innumerabilia, oculos, aures @ animum mulcentia? Unde ille 
uxutiam quoque inftruens copia? Weque enim neceffitatibus tantum- 
modo nofiris provifum est: ufque in delicias amamur. Tot arbufta, 
aon uno modo frucifera, tot herbe falutares, tot vavietates ciborum, 
per totum annum digefta, ut inerti quoque fortuita terra alimenta 
preberent. Jam animalia omnis generis, alia in fico, Sc ut 


omnis rerum nature pars tributum aliquod nobis conferret. Senec. dey. 
Benef, 1.4, c. 5. ubi plura vida’: 2 m | 
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Hie, ubi habitanitts “non intermittit fuo tempore Colum nitefcere, 
arbores fronde/cere tum multitudinem pecudum partim ad vef= 
cenduin, pattim ad cultus agrorum, partim ad vebendum, partim ad 
corpora veftienda : hominemque ip(um quaft contemplatorem cali ae 
deorum, ipforumque cultorent, — Hae igitur, @ alia innume- - 

| vabilia chm cernimus, poffumufne dubitare, quin bis pratt aliquis 

vel effector, ff hac natafunt, ut Platoni viderur : vel, fe femper fu- 
erint, ut Aviftoteli placet, Moderator taxti operis e muneris? Cicer. 

A ee. Rte, L. tee aaa 3 orc ee ee 

(2) Sunt & centium differentia non mediocres——que Contempla-. 

tio aufert rurfus nos ad ipforum animalinin naturas ingenitafque its 
vel certiores morborum ‘oninium medicinas. Enimvero term emnium. . 
Parens, nullum animal ad hoc tanthm ut pafceretur, ait alia faw 
dlaret najth voluit « artefque falusaves tis inferwit. Plin. N. H, 127 
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- ereation and Pleafiwre. But the Munificence of the 
Creator is fuch, that there is abundantly enoughto = 
fupply the Wants, the Conveniences, yea, almoit the 
 Extravagancies of all the Creatures, in all Places, 
all Ages, and upon all Occafions. siete) UR ae 

_ And this may ferve to anfwer an Objection a- # 
sainft the Excellency of, and Wifdom fhewed in the | 
Creation; namely, What need of fo many Creatures 
(3), particularly of fo many Infects, fo many Plants, 
and fo many other things; and efpecially of fome of 
them, that are fo far from being ufeful, that they 


are. very noxious’ fome by their Ferity, and others : 
_ by their poifonous Nature ? &c.. Hie ea i 


~~ To which I might anfwer, that in greater Va- 
riety, the greater Art is feen; that the fierce, poi- : 
fonous, and: noxious Creatures ferve as Rods and. 
Scourges to chaftife us(4.), as means to excite 03 


(3) This wasno very eafy Queftion to‘be:anfwered by fuch,*ag 


held, that al/things were made for Mam,.as moft of the Antients 
did; as Ariffotle, Seneca, Cicero and Pliny, (to name only fome ‘of ms 
the chief.) » And Cicero. cites it as the celebrated Chry/ippus’s Opini- fe. 
on, Preclaré enim Chyfippus, Catera nata eff¢ Hominum caufay & Deo- gin 
yum. De fin. bon. & mab. L..3.. And in his'De Wat. Deor, Lia, fit ‘Si 
he ferioufly proves the World ic felf to» have been~ madé for . 


the Gods and Man, and: all ‘things in'the World ‘to. have been ie 
made.and contrived for the Benefit of Man (parata & inventa-ad | 
fruttum Hominum, are his Words.).So Phay in his Preface to . 
his 7th Book ‘faith, Nature made’all things for Man ; but then he Ba 
makes a doubt, whether fhe fhewed her felf a more indulgene . 
Parent, or crucl Step-mother, asin Book 1V. Chap. 12. Wote'2. But . 
fince the Works of God have been more difcovered, and theLimits > 
of the Univerfe have been found to be of infinitely greater Exrene fe 
than. the Antients fappofed them; this narrow Opinion hath been 

_ exploded. And the Anfwer is cafy to thefe Queftions,; Why fo 
- Many ufelefs Creatures? In the Heavens, Why fo many fixt Stars, 
_ and the greateft part of them fearce vifible ? Why fuch Syitems of 
Planets, as in Jupiter, Saturn, &c. In the Earth and Waters, Why 


fo many Creatures of no ufe to Man? Pi: 
(4) Mee minus clara emitis documenta funt etiam ex contemnendis ~ yt 
Animalibus. 2M. Varro author eff, a cunitulis fuffofum in Hifpa- 
‘oppidum, a talpisin Theffalia : ab vanis civitarem in Gallia pul: 
he i ae ws i Se Nh th MN a sige ry pik ot 

b locuftis in Africas ex Gyaro, Cychadum infuls, incolas q — 
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muribus fap ia Italia Amyclas a Praeahbiss lege Gitte 


Cynamolyes Eivbiopas laté deferta regio eff, a feorpionibus & folpugis ; 


gente fublata : co @ fcolopendris abattos Tpemica fess author eft Theo 
phraffus. Plin, Nat. Hift. 1,8. 6 29.4 

To thefe Inftances may be added, the Plague they fometimes 
fuffer from a kind of Mice, (they call Leming, Leminger, Lemmus, 
&c.) in Norway, which eat up every green thing. They come in 
fuch prodigious Numbers, that they fancy them to fall from the 
Clouds ; bur O/. Magnus, rather thinks they come from fome of. 
the dands, Hif?. 1. 8. ¢ 2. If the Reader. hath a mind to fee a 


Jarge Account of them, with a Difpute about their Generation, a. 


handfome Cut of them, with the Prayers, and an Exorcifm againft 
them nfedin the Church of Rome, I fhall refer him (it being too 
tedious tovrecite in thefe Noteg) to Mufeum Wormian, 1.3. ¢.23.. 
Quare patimur multa mala a creaturi quam fecit Deus, nif t quia 
offendimus Deum? De pana tud peccatum tuum accufa, non ju- 
dicem. Nam propter Superbiam inftituit Deus creaturam iff am mini- 
mam & abjectiffimam, ut ipfa nos torqueret, ut cum fuperbus fue 
vit homo, & fejattaverit adver{us Deum, 


Pulicibus vefifte, ut nna Cognofce qui fis. Nam piopter fuper- 
biam.noftram domandam. 
Lum Pharaonis [uperbum potuit Deus domare de Urfis, de, Xe. Muftas 
& Ranas illis immifit, ut rebus: viliffimis fuperbia domavetur  Om- 
tia ergo per ipfum——fatta funt ; e fine ipfo fattum est nibik, 


; Augutt, Traét. x. in S Johan. | 


But although the infinitely wife Creator hath put it in the 
Power of. fuch vile Animals to chaftife us, yet hath he fhewed 
no lefs Wifdom.and Kindnefs in ordering many, if not moft of 
them fo, as that ic fhall be in the Power of Man, and other Crea- 


oe. “ pe vty pop Things Took iL L. 
Wiflom>: Care, and Induftry, with more to the 
fame purpele, But thefe. anes have been fully 


> 


cum fe erexerit, Pyli- . 
_ eibus fubdatur. Quid eff, quod te inflas humana fuperbia? 


creata illa que molefta funt: ‘popu-. 


tures to obyiate or efcape their Eyils. For, befides the noble An- | 


tidotes afforded by Minerals, Vegetables, oe. many, if not moft 


Poifon in their own Bodies. The Oil, and I doubt not, the Bo= 


“dy of Scorpions too, isa certain Remedy ‘again i its Stroke. A Bee, 
Walp, or Hornet crufhed, and rubbed, or bound upon the Place, I 


have always found to be a certain Cure for the Sting of thofe 


‘Creatures. And I queftion not, but the Flefh, efpecially the oe 


of Hipers, would be found a Remedy for their Bites. » _ 
Our Vi per-Catchers have a Remedy in which they place fo great 
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ae RES vet 
a 


of our European venomous Animals carry their Cure, as’ well as — 
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Chap. VI. i the TerraqueousGlobe. By | 
aged by others; and it is fufficient to fay, that 
this great Variety isa moft wifeProvifion for allthe 
Ufes of the World in all Ages, andallPlaces. Some 
- for Food, fome for Phyfick (5), fome for Habitation, = 
fome for Utenfils, fome for Tools and Inftrumentsof = 
» Work, and fome for Recreation and Pleafure, either 
to Man, or to fome of the inferiourCreaturesthem- { 
felves ; even for which inferiour Creatures, the li- oa 
beral Creator hath provided all things neceflary, or 
any ways conducing to their happy, comfortable 
living in this World, as well as for Man. | : 
* And it is manifeft, that allthe Creatures of God, 
- Beafts, Birds, Infecis, Plants, and every other St “ie 
Si cieie v Midas see ave, a 


common Punfture, immediately curing themfelves by the Application 
of their Specifick. This though they keep as 4 great Secret, I have 
upon firict Enquiry found to be no other than Axungia Viperina, uae 
prefently rubbed into the-Wound, This Remedy the learned Dottor ve 
tried himfelf with good Succefs in a young Dog, that was bitten in 
the Nofe. Vid. Mead of Poifons, p. 29. eae i ote Sarg R 
And as tothe means to efcape the Mifchief of fuch noxiousAnie © 
mals, befides what may. be effefted by the Care, Induftry and. N 
Sagacity of Man; fome of them are fo contrived and made, as to 
give Warning, or Timeto Creatures in danger from them. Thus, ah 
for Inftance, the Rattle-Snake, the moft poifonous of any Serpent, " 
_ who dartsits poifonous Wapours to fome Diftance, and in all Pros 
bability was the Bafilisk of the Ancients, faid to kill with its Eyes, 
this involuntarily gives warning by ‘the Rattle in its Tail. . So the 
Shark, the moft rapacious Animal of the Waters, is forced to turm 
him{elf on his Back, (and thereby gives an Opportunity of Efcape) _ 
before he canicarchihrarPreyo et ae Fae 
-\\ (5) Hee fola Nature placuerat effe remedia parata vulvo, invent, 
facilia, ac fine impendio, ex: quibus vivimus. Poftea frandes homi- 
num & ingeniorum capture officinas invenere iftas,in quibus' [ua cuique 
 bomini veenalis promittitur vita.  Statim compofitiones & mifure ine 
_ explicabiles decantantur. Arabia atque India in medio eftimantur, 


 ulcerique parvo medicina a Rubvo mari imputatur, cum remedia vera 
. paeticte pauperrimus quifque canet. Plin. 1. 24.¢. 1. ‘ 
* Non fponte fua extellure germinant Herbe, que contra yaaa 


a mor bos accommoda funt 5 fed ea voluntate Opificis, ad noftram utils- 
tatem producte funt. Bafil. Afcet.Tom.2, 00° | 
‘ “ Confulc here, Book 2», Wore 23; 245 25. As Weng 


* (6) Among 


4 be “a - 
TR od Cay, 


ce (6y-Among. goitonbis Vegetables, none more famous of old 
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feveral Ufeseven among Men, 


_ For although in one Place many things may lie neg- 


than Hemlock, accounted at this Day alfo very dangerous to Man, of 


_Which there are fome difmal Examples in our Philggranf. Wepfer, 


&e. Bur yet this Plant is food for Goats, and its Seeds to Buftards s 
and as Galen faith,eto Starlings alfo. Neither is this fopernicious? 
2 Planc, only Food, but alfo Phyfick to fome Animals. /An Horfe 
troubled with the Farey, and could not be cured with the moft fa- 
med Remedies, cured himfelf of it in a fhort time by cating Hem- — 
lock, of which he cat greedily.» Vid. Phil, Tranf.. Wr, 231. And 
4 Woman cured of the Plavue, and wanting Sleep did with very good 
Effect, eat Hemlock for fome time, till falling ill again of a Fever, 


and having Left off the Ufe of this Remedys be [Nic. Fontanuis] ex- 
- deavoured to procure ref by repeated Dofes of Opium, which had no 


Operation, till the Help of Cicuca, was “again called in with defived 


Succefs. Mead of Poi. p..144. 


Riaeis’ i cinide “wclgge 
. And not only Hemlock, but many other; af not moft Plants ac- 
counted poifonous, may have their great Ufe in Medicine. OF which 
take the Opinion of an able Judge, my ingenions and learned Friend 


- @r. Tancved Rebinfou, in a Letter I have of his to the late great — 


Mr. Ray, of Wov. 7. 1684. viz. According to my Promife, I here 
fend. yon a fer Obfervations concerning fome Plants, feldom ufed in 
Medicine, being efleemed poifonous, which if truly corretbed, or exactly 


| dofed, may perbaps prove the moft powerful. and effetlual Medicines 
yet known, Having then given an Account of fome of their Cor. 


rectives, he gives thefe following Examples, viz. 1. The Helle- 
bores incorporated with a Sapo, or Alkaly-fults alone, ave fuccefifut 
Remedies in Epilepfies,- Vertigo’s, Palfies, Lethargies, and Mania’s, — 


Dofi.a Dj to. 3f.- 2. The Radic: Affari, Cicute, and the Wapellus, in 


Axues, andpericdical Pains. Daf: 3} to 3. 3. The Hyoftyamus ix 
Hemorrhagies, violent’ Heats and Perturbations of the Bi ood, and alfo 
i# all great Inflammationy Dof. Dj to 3/3. aStramonia — 
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_ Habitation,onMatrixes for theirGeneration,asthallbe 
fhewed in proper Place? The prodigiousSwarmsof 


Chap. VI. intheTerraqueous Globe. 
Plant unprepared poifoneth, but prepared, isthe 
-veryBread o ( 


May be perhapsat prefent of nogreat Ufe owes yet 
‘are Food to Birds, Fifhes, Reptiles, Infects themfelves, 
-and otherCreatures(9); for whofehappy and comfort- ~ 
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tthe Veft-Indies g 
and many Minerals, as deftructive as theyaretoMan, 
yet afford him fome of his bef Medicines... 

Or if there be many things of littleimmediateUfe 
to Man, in this, or any other Age; yet to other oe 
Creatures they may afford Food or Phytick, or be of a 
forme neceflary Ufe. How many Trees, and Plants, ‘ 
nay, even the very Carcaflés of Animals, yea, the 


very Duft of the Earth (8), and the: moft refufe, con- % 
temptible things to:be met with; Ifay, howmany ~ 


fuch things are either Food, or probably Medicine to ! 
many Creatures, afford them Retreat, arePlacesof = 


Infeéts in the Air, and in the Waters,(many of Which "3 


~ 


hath liberally provided, as well as for that of Man-= 
is a very good Anodyne, ufeful in Vigilia’s, Rheumatifi ms, Hyfterick mY iy 


able Subfiftence; I have faid the bountiful Creator 


Cafes, in all the Oreafm$ of the Blood or Spirits, and wherever there is» 


an Indication for a Paxgzorick. Dof. 9j to 38. 5. Elaterium thus s 
corrected may be given.from gr. X. to 155 in Hydvopical Cafes, with= f 
out any fenfible Evacuation o1 Difturbance, So may the Soldanella, : 
gnd Gratiola in greater Dofes. 6. Opium corrected ws afore-mentioned — BRS <a 
lofesits Narcotick Faculty, may be given very fafely in great Dofes, and. 


> proves more than ufually prevalent in Convulfive Cafes, Fluxes, Cararths,: eS | 


¢ 


Diligence and Curiofity in Hunting among the Duft. See more ia 
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and all painful Paroxyfms, &e. 


ENG) Ie is of the mph general Ufeof any Brovifon, all over the Welt 


Indies; efpecially in the hotter Parts, and is ufed to vickual Ships. | } 


Dr. Sloan’s Nat. Hitt. of Jamaica, Vol. 1. ch. 5, § 12. ae 
~ (8) Ihave fhewn in the Phil. Tranf. that the Pediculus fatidicwz, > 


Mortifaga, Pul{atorins or Death-w atch there déferibed, feedeth upon 
~Dnuft; but that this Duit they eat, is powdered|Bread, Fruits, or 
fuch like Dutt, not,powdered Earth ;. as is manifeft from their great 


»” 


“Phil: Tranf. Nr.291. 
“1 (9). Vid. Book IV.°Chap. 11. 
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attempt. 


_peculiar to its felf. 


Of the Terraqueous Globe in parm 


ticular, more efpecially the 
| Earth, | “f 


“@ ‘Terraqueous Globe; I fhall in this Book 
come to its Particulars. But here we have 
fuch an immenfe Variety prefenting it felf to our 
Senfes, and fuch amazing Strokes of Power and 
Wifdom, that it isimpoflible not to be at a Stand, 
and very difficult to know where to begin, how to 
proceed, or where to end. But we muft however 


| | thus taken a general Profpeét of our 


__ And for the more clear and regular proceeding on 
this copious Subje& ; 1 fhall diftribute the Globe 


_' 4nto its two grand conftituent Parts. — 


I. The Earth and its Appurtenances. 
HL. ‘The Wazers and Theirs. Soc Reggae 
_ The firft of thefe only, is what at prefent I thall 
be able to take into this Survey. 

And in Surveying the Earth, I intend, : 

1. To confider its conftituent Parts, or Things 
_.2. The Inhabitants thereof, or the féveral Kinds 
of Creatures that have their Habitation, Growth, or 


- Subfiftence thereon. 


things that prefent themfelves to our View, are, | 


' 1. As to the Earth it {elf ; the moft remarkable. 


‘Chap. 


4. Its various Moul 


. 2. Its feveral Strata, or Beds. g eo 
3. Its very Subterraneous Paflages, Grotto’s, and 
Caverns. ; es . | . 
4. Its Mountains and Vallies. 4 4 

y ; | : 


etal Oh bel, A 8 eae br, a 
pe Of the Soils and Moulds inthe Earth = 


HE. various Soils and Moulds are anadmi-  —s_—> 
+4 sable and manifeft Contrivance of the All- ‘3 

' wife Creator, in making this Provifion for the va- 
rious Vegetables (1), and divers other Ufes of the 
“Creatures. For, as fome Trees, fome Plants, fome ’ 
- Grams dwindle and die in a difagreeable eens but. a 
| | e thrive 
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thrive and flourifh in others; fo the All-wife Crea= 
“a hath amply provided for every Kind a proper — 
_ Af fome delight in a warm, fome a cold Soil ; 
{ome in a lax or fandy, fome a heavy. or elayie Soil ; 
fome in a mixture of both, fome in this, and that 
and the.other Mould, fome in moift, fome in dry 


Places (2); {till we find Provifion enough for all 


thefe Purpofes : Every Country abounding with its . 
proper Trees and Plants (3), and every Vegetable 

flourifhing, and gay, fomewhere or other about the 
Globe, and abundantly anfwering the Almighty 

Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar place, Gen. 1. 11: 

And God faid, let the Earth bring forth Grafs, the 

bis kind. Ail which we a@ually fee is fo. 

_ ‘To this convenience which the various Soils that 

coat the Farth are of to the Vegetables, we may 

add their great Ufe, and Benefit to divers Animals, 
to many kinds of Quadrupeds, Fowls, Infeéts, and — 

| ae Reptiles ; 


Herb yielding Seed, and the Tree yielding Fruit after 
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pa 4 ; Wee vero Terre ferre omnesomnia poffunt. 
) Fluminibus Salices, craffifque paludibus Alni 
- Wafcuntur 5 fleriles faxofts montibus Orni : 
 - Littora Myrtetts latiffima: denique apertos 
Bacchus amat colles: Aquilonem & frigora Taxi. 


| Afpice & extrem domttum cultori bus orbem, 4 ‘ 
Eoafque domos Arabum, pittofque Gelonos: : “‘? 
Divife arboribus patria, &e. Virg. Georg, L.2- 
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Reptiles ; who make in tlie Earth their places of 


-Repofe and Reft, their Retreat in Winter, their Se- _ 
curity from their Enemies, and their Nefts to te-_ 
pofe their Young ; fome delighting in a lax and 
‘pervious Mould, admitting them an eafy paflage; 


and others delighting in a firmer and more Solid 
Earth, that will better fecure them againft Injuries 
from without. = : add oe tet ol 


rr 


Mh C H A P Tl. i 
Of the various Strata or Beds obfervable 
hy kt an the Earthy): 4 
PP BE various Strataor Beds, although but little 


different from the laft, yet will deferve.a di- 
 AinG confideration. _ i 


By the Strata or Beds, 1 mean thofe Layers , 


of Minerals (1), Metals (2), Earth, and Stone 


~ (1) Altho’ Minerals, Metals, and Stones lie’ in Beds, and have 
done fo ever fince Woah’s Flood, if not from the Creation ; yet it 
4s greatly probable that they have a Power of growing in their re- 


' fpettive Beds: That as the Beds are robbed and emptied by Miners, 


fo after a while they recruit again. Thus Vitriol, Mr. Boy thinks 
_ will grow by the Help of the Air. So Alum doth the fame. We 
care affured (he faith) by the experienced Agricola, that the Earth or 
Ore of Alum, being robbed of its Salt, willin.tratt of time recover 
‘atrby being expofed tothe Air. Boyl’s Sufpic. about fome Hid. Qual. 
dntheAir, p.18 > \ le hin 
_. (2) Asto the Growth of, Metals, there is great Reafon to.fuf- 
/ spe that alfo, from what Mr. Boy! hath alledged in his Ob/erva- 
- Mtions-about the Growth of Metals: And in his,Scepe. Chym. Part 6. 
4z. 362. Compare alfo.Hakewil’s Apol. par. 164. 3 
And particularly as to the Growth of Iron, to.the Inftanees he 
gv es from Pliny, Fallopius, Cifalpinus, and others; we may add, 
hat is well known in the Foreft of Deane in Glocefterfhire : That 
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64 Of the Strata of + Book Ik 
(3), lying under that upper Stratum, orTegument — 
of the Earth laft fpoken of, all of mh cis Ufe * 
to Mankind: Some being of great Ufe for Building; 

eae ee i sedate TOME 


“ 


the beft Iron, and moft in Quanticy, that is found there, is in the 
old Cinders, which they melt over again. This the Author of the 
Additions to Glocefterfhire in Cambd. Brit. of the laft Edition, p. 24¢. 
attributes to che Remiffnefs of the formerMelters, in not exhaufting 
the Ore: But in all probability it is rather to be’ attributed to the 
new Impregnations of the old Ore, or Cinders, from the Air, or 
from fome feminal Principle, or plaftick Quality in the Ore it 
felf. | oS r ! , af 
(3) As for the Growth of Stone, Mr. Boyl gives two Inftances. 

(One is that famous place in France, called Les Caves Goutieres:: 
Where thé Water falling from the upper Parts of the Cave to the 
Ground, doth prefently there condenfe into Little Stones, of fuch Figures 
ws the Drops falling either feverally, or upon one another,and coagulating — 
prefently into Stones, chance to exhibit, Vid, Scept. Chym. pag. ~ 
2600; - . . | a‘ 
. © Such like Caves as, thefe, I have my felf met with in England ; 

particularly on the very Top of Bredon-Hill in Worcefterfhire, near 
the Precipice, facing Perfhore, in or near the old Fortrefs, called ” 
Bembsbuiry-Camp ; 1 faw fome Years ago fuch a Cave, which (if I 
mif-remember not) was lined with thofe Stalaétical Stones, on the 
‘Top and Sides. On the Top, they hung like Icicles great and 
fmall; and many lay on the Ground. They {eemed mianifeftly to 
be made by an Exfudation; or Exftillatiom of fome petrifying 
Juices out of the rocky Earth there. On Sree I thought it 
thight be from the Rains foaking through; and carrying with it 
¥mpregnations from the Stone, the Hill being there all rocky.. 
Hard by the Cave is one or more vaft Stones, which (if 1 miftake 
not) aré incruftrated with this Sparry, Stalaftical Subftance, if 
not wholly made of it. But itis fo many Years ago fince | was 
at the Place, and not being able to find my Notes about it, I can- — 
not fay, whether the whole Stone is (in all probability) Spar, (as. 
‘J think ic it is,) or whether I found it only cafed over With it, 
notwithftanding I was very nice in examining it then, and have - 
now fome of the Fragments by me, confifting, among other fhining 
Parts, of fome tranfparent angular Ones, Es 

~The other Inftance of Mr. Boyl,is from Linfthoten, who faith, that _ 
§n the Eaft-Indies, when they have cleax’d the Diamond Mines of 
all the Diamonds, In @ few Years time they find in the fame place 
nexy Diamonds produced, Boyl. ibid, * GN os aaa Be 


(4) Te 


Chap: the Bart 


_fome ferving for Ornament; fome -furnifhing us 


’ with: commodious Machines; and Tools to ‘prepare 


our Food, .and* for Veliéls “and Utenfils, and for — ‘ 


multitudes of other Ufes ; fome ferving for Firing 


to drefs our Food;.and to guard ‘us againft the In- 


fults of Cold.and Weather; fome being of great 
Ufe in Phyfick, m Exchange’ and: Commerce, in 
Manuring and Fertilizing our Lands; in Dying 
‘and Colouring, and ten Thoufand other Convent- 


ences, too many to be particularly fpoken of: Only 
there is one grand, Ufe of one of thefé Strata or © 


Beds, that cannot eafily be omitted, and that.is, 
. thofe. fubterraneous Strata of Sand, Gravel, and 
Jaxer Earth that admit of, and facilitate the Paflage 
of the {weet Waters (4), and. may probably be the 
Colanders whereby they are fweetened, and then at 


b aoa 


_ (4) Ie is not oily agreeable to Reafon, but Lain told by Per- 
fons converfant in digging of Wells throughout this County of 


Effex, where] live, that che fureft Beds in which they find Water, 


‘are Grave/, and acoarfe dark ‘coloured Sand; which Beds feldom 
fail to yield Plenty of {weet Water: But for Clay, they never find 
Water therein, if it be a ftrong, ftiff Clay ; but if ic be, lax and 
fandy, fometimes Springs are found -in ic; but io weak, that they 
will feareely ferve the Ufes of the fmalleft' Family. And fome- 
times, they meet with ‘chofe Beds lying ext under a loofé black 
‘Mould, (which, by their Defcription, 1 judged to be a. fort\ of 


Gazy, or to haye the Refemblance of -an ancient rufhy Ground,) 


‘6 the 


and in«that Cafe the Water is- always naught and ftinks. Ane oi 
Lands,” 


“‘Yfaftly, another fort of Bed they find in Efex, in the clayic 


particularly that part called the Rodings, which yields Plenty of © | 


{weer Water, and that is a Bed of white Earth, as though made 
of Chalk and white Sand, This they_find, after they have dug 
through forty or more feet of Clay ; and it is fo. tender and moift, 
‘that it. will not lie upon the Spade, but they are forced to throw 
! it inte their Bucket with their Hands, or with Bowls ; but when 
Ht tomes up inco the Air, it foon becomes at had white Stone. 

yaa much fér ‘the Variety of. Beds wherein the Waters are 

iS 


~ That ic is in’ thefe Beds only, or chiefly the Springs run, 
is farther manifeft from the sae Eruption of the Waters fome- 
Ve ; simes 
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66 ~—s«COf the Strata of — Book Til, 


“the fame time alfo conveyed. to all Pants of the ha- 


bitable World, ‘not only: through the temperate and 
torrid Zones, but even the fartheft Regions of the 
frozen Poles.) :»! : | f 


‘Phat ‘thefe Strata are the' principal Pallages of the 


fweet Fountain- Waters, :1s,:1 think, not:to be doubt- 
ed, confidering that in them the Waters are well 
known to pafs, and in them the Springs are found 
by thofe that feek for them. I fay, :the principal 
Paflages, becaufe there are other Subterraneous Guts 
and Channels, Fiffures and Paffages, through which © 
many times the Waters make their'way: 
‘Now that which ina particular manner doth feem 
to me'to manifeft a fpecial Providence of ‘God <in 


- the repofiting thefe watery Beds is, that they fhould. 


be difperfed all the World over, /into alk Countries, 
and almoft all TraGs of Land: That they fhould- 
fo entirely, or for the moft part, confift of lax, m- 
cohering Earth, and--be -fo feldom -blended -with 
other impervious Moulds, or if they are fo, it is 
commonly ‘but accidentally: And that they are in- 
terpofed between the other impervious Beds, and fo 
‘are as a Prop and Pillar to guard them off, and to 


prevent their finking in, and shutting up the Paf- 


fages' of the Waters. © th peal AM 
- “The time when thofeStrata were laid, was doubt- 


lefs at the Creation, when God faid, (Gen, 1. 9.) 


‘det the Waters under_ the Heaven be gathered together 


wnto one place, and let the dry Land appear’, ‘or elfe 


at the Deluge, if, with fome fagacious Naturalifts, 


times out of thofe watery Beds. Of ‘which’ fee Chap..4.’ Wote to. 


' This Eruption fhews, that the Waters come from’ fome Eminence 


er. other, lying at a diftance, and being clofely pent up within the 
satery Stratum, by, the clayic Strata, the Waters with force mount 


Mp, when the Suwatd above areopened. _. ea 
4 . sab iule . iii: 3 eee 
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Chap I the 


we fuppofe the Globe of Earth to have been diffol- 
ved by the Flood’(s). “-At*that time (whatever it 
was) when the Terraqtieous Globe was in a chaotick 
State, .and the earthy- Particles fubfided, then thofe 


feveral Beds were“in all probability repofited in the 
Earth, in that commodious: Order in which they 


now dre found ; and that, as is aflerted, according 


to the Laws: (6): of Gravity.» Po OT hee ie 8 Ch ew 
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bey POOL tino Shv.od or benar sd tir ors ae 
© (3) Vi Dr. Woodward's Effay, Partai cry) 
, (6) Id. ib. peg. 28,\and pag. 74. Bur Dr, Leigh in hig War. Hes 
froxy of Lancafhire, {peaking of the Coal-pits, denies the Strata to 
‘Iie according to the Laws of Gravitation, faying the Strara are a 
Bed of Marle, after wards Frée-Stone, next Iron-Stone, then Codl, or 


Kennel-Mine, then :fome other Strata; and again Coal, ee 


But upon aftri€ter Enquiry into the matter, finding I had reas 


fon to fuipeft that few, if any, a€tually, had tried the Experts» 


Ment, I was minded to bring “the thing to the Teft of Experiment 


my (elf; and having an Opportunity, on Aptif 11. 1742, | canfed 
divers places to be bored, laying the feveral Strata by themfelves 5 


which afterwards I weighed with all ftri€tnefs, firft in-Aix, then 
in Water, taking care that no Air-bubbles, ce. might obftrudt the 
Accuracy of the Experiment. The Refule was, thac in my Yard; 
the Strata were pradually {pecifically heavier arid heavier, the low- 
er and ‘lower they went; and the upper which was Clay, was 
confiderably {pecifically lighter than the lower Stratuin ; which was 
_ firft-a loofe Sand, then’ a Gravel. “In which Stratum principally 


the Springs ruin thar {apply my Well, 


. But in my Fields, “where three places were bored (to Ho great 


Depth) I'found below the upper, fuperfitial sératnim, a deep Be 


bf Sarid only; which ‘was of differerit Colours and Confiftence, 


| Which I weighed 38 before, together with the Virgir-mould ; Bue 
they were all of the fame, or nearly the fame {pecifick Gravity, 
both out of the farhe Hole, and out of different Holes, althoug 
aba Was at lait fo ‘gravelly, that hindered our, boring’ any 
os RIMM ae Ge lag 9 > WED ahaa 
. «pod this, fearing left fome Errour might be in the foriner 
“Experiments, I tryed them over again; and that with the fame 
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68 === The Caverns ~~ Book IIL. 


OF the Subterrancous Caverns, and the 


I Shall take notice of the Subterraneous Caverns, 


Grotto’s, and Vulcano’s, becaufe they are made 
an Objection (1) againft the prefent Contrivance 
and Structure-of the Globe... But, if well confider- 


e@, they will be found to be wife Contrivances of . 
the Creator, ferving. great Ufes of the Globes, and — 


~ Ends of God’s Government. Befides’ many fecret 


grand Fundtions’ and Operations of Nature in the 
Bowels of the Earth,. that in all probability thefe 


things may minifter unto, they are of great Ufe to © 


the Countries where they are (2). °'To inftance in 
the. very worlt of all the things named, vz. the 


. Kulcano’s 


ys “After this, I made fome Experiments in foe deep Chalk-Pits, 
with the Flints, Chalk, @c. above. and below ; but. the Succefs 


. Was not fo uniform as before, 


Pit; the Succefs whereof may be feen in Philof. Tranf. Wr. 336. 
(1) Nemo dixerit terram pulchriorem effe, quid Cavernofa fit, quod 
Mehifeat in multis locisy quod difrupta caves Gr. {pati inanvbus ; 
tifque wullo ordine difpofitis, nulla forma: nec que alind contineant 
quam tenebras & fordes; unde graves & peftifere exhalationes, terre 
metus, &c, Burnet ubi fupr. ¢ 7. Reds. fais cane a 
| (2) The Zirchnitzer Sea in Carniola, is of great Ufe to the Inha- 
bitants of that Country, by affording them Fifth, Fowls, Fodder, 
Seeds, Deer, Swine and other Beafts, Carriage for their Goods, 
Ge, Vid. Phil. Tranf: Nr. 191, &c. or Lowth, Abridg. Pol.2. p- 3065 
&c. where you have pue together in one View, what is difperfed 
in divers of the 7ranfactions. This Sea or Lake proceeds from fome 
Subterraneous Grouo, or Lake, as is made highly probable by Mr. 


©” Acquainting our juftly renowned R. S. with thefeExperiments, 
they’ ordered their Operator to experiment the Strat¢ of a Coal- | 


— Walvafor. Ibid. aes 


aa 


j 


‘ Chap. I. and 


Globe, and:dreadful Scourges of the finful Inhabitants’ 


thereof, and may ferve them as Emblems, and Pre-’ 


fages of Hell it felt, yet even thefe have their great 
Ufes too, being as Spiracles. or Tunnels (3).to the 
Countries where they are, to vent the Fire and Va- 
pours that would make difmal Havock, and: often- 
times actually do fo, by dreadful Succuffions and 
Convulfions of the Earth. . Nay, if the Hypothefis 
of a central Fire’ and Waters be-true, thefe Out-lets 
{eem to be of ‘greateft Ufe to the peace and quiet 
of the Terraqueous Globe, in venting the Subterra- 

‘neous Heat and Vapours; which, if pent up, would 
take dreadful and dangerous Commotions ofthe 
. Earth and Waters. . C ASL pe READ otha 

It may be.then accounted as.a fpecial Favour of 
the Divine Providence, as is obferved by the Author’ 
before praifed (4), “ That there are fcarcely any 


** Countries, that are much annoyed with Earth- 


“ quakes, that have not one of thefe fiery Vents. 
“ And thefe, (faith he, ) are conftantly all in 
“‘ Flames whenever any Earthquake happens ; they 
“¢ difgorging that Fire, which whilft underneath, 


was. the Caufe of the Difafter.. Indeed, (ith 


_ © he,) were it not for thefe Diverticula, whereby it 
_ “ thus gaineth an Exit, *twould rage in the Bowelg 


eo ER “ 4 é wiht 
J ‘nee ot : i 4 - ~~, i =, ae 


The Grotto Pedpetftbio. may.be another Inftance, that. the :yery° 
-Subterraneous Lakes may be of ufeeven to the Inhabicants of the. 
Surface above: Of which fee Lowth. ubi- fupr. pag. 387, Sturming, 
- aifo. may be -confulted “here in his Philof. Ecleé. Exercit. ry. de 

- Terra-mot. ‘particularly in Chap. 3. fome of the. moft eminent Spee 


_Guifes are enumerated, and fome of their, Ufes, 7 
3) Crebri fpecus (remedium] prebent. Praconceptum enim fpirie 
 tamexhalant : quod in certis notatur oppidis, qua minis quatiuntur,, 
stebris ad eluviem cunitulis cavata. Plin. Plin. Hift. Nat,']. 2. ¢-82, 
(G) Woodward's Effay, Part us Confect. 13. 5 rte 3 Tt 
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. Vulcano’s and. Ignivomous: Mountains; although 
they are fome of the moft terrible Shocks of the’. 


BAT is ees 
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« 90 The Caverns, &e. Book Ill. 
. of the Earth) much more’ furioifly, and make 
/ © gréater' Havock! than now it doth. “So, that 
- &)thogh:thofe ‘Cotmtries, where there are: fuch 
| «:farth-quakes ; ‘yet, ‘were thefe Vulcano’s wanting, — 
| “ they would be much: more annoyed ‘with them 
«, chan now they ares yea, in all probability to that 
| “ Degree,-as to render the Earth, for a vaft Space 
¢ around them, perfeaily uninhabitable. In one 
wordy -(faith he) fo ‘beneficial are'thefe to the 
“Territories: where they are, that there do not — 
<¢: want Inftances of fome which have been refcued, 
« and. wholly delivered from Earthquakes by the 
« breaking forth of' anew Vulcamo there; this con- 
“. tinnally difcharging that matter, which being till 
¢ then barricaded up, and imprifoned in. the Bowels 
of the Earth, was the occafion of very great and 
ss freqhent Calamities”. ‘Thus far that mgenious 


| Of the Movatains and Valleys 


“EA HE laf thing I fhall take notice of relating to 
the Earth, fhall be the Hills and Valleys. Thefe 
the eloquent Theorift owns to “ contain fomewhat 
“ auouft and ftately in the beholding of them, that — 
“infpireth the Mind with great Thoughts and Paf- 


' fiong,’ that we naturally on fuch occafions think, 
of God and his Greatnefs”. But then, at the fame. 
time he:faith, “The Hills are the greateft Exam- - 
ples of Ruin and’Confufion, that they have nei 
«thet Fotini tot Beanty,, nor Shape,, Hor Order, 
«any more thar the Clouds in the Airs.that: they. 
& confift not of any proportion’of Parts; refertable 


\ 
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Chap,1V. The Mountains,&c. Ji 
“ to any Defign, nor have the leaft Footfteps of = 
© Art or Counfel”. Confequently one grand part = d 
of this lower Creation, even the whole prefent Face 
- of our Terraqueous Globe, according to this ingeni- 
- ovis Author, is a Work of mere Chance, a Structure 
in which the Creator did not concern himfelf, 
~ Part of thisCharge I have already briefly anfwer- 
ed, and my Survey now leads me to thew, that the 
Mountains are fo fr from being a Blander of Chance, : 
a Work without Defign, that they are a noble, ufe- e 


Tei | 
hey, BP 


. ful, yea, a neceflary Part of our Globe (1). yi ¥ 
_. And in the firft place, as to the Bufinefs ef Or- - 
nament, Beauty, and Pleafiure, I may appeal to all i 


Mens Senfes, whether the grateful Variety of Hills us 
and Dales, be not more pléafing than the largeft aa 
continued Plains. Let thofe who make it their bu- 
finefs to vifit the Globe, to divert their Sight with 
the various Profpects of the Earth; let thefe, I fay, ah 
judge whether the far diftant Parts of ‘the Earth. 


(2) Though there are fome that think Mountains to be a deformity 
to the Earth, Sc. yet if well confidered, they will be found as much 
to'conduce to the Beauty and Conveniency of the Univerfe, as any of. 
the other Parts. Nature (faith Pliny) purpofely framed them for 
many excellent Ufes ; partly to tame the violence of greater Rivers, to 
frrengthen certain Joints within the Veins and Bowels of the Earth, 
to break the force of the Sea’s Inundation, and for the fafety of 
the Earth's Inhabitants, wohether Beafts or Men.» That they make 
much for the Proteftioniof Beafts, the Pfalmift teftifies, The highett 
_ Hills are shea for the ‘Wild-Goats,..and, the, Rocks for Conies. — 
The kingly Prophet had likewife learnt the fafety of thofe by his omy 
Experience, when he alfo was fain to make a Mountain his Refuge 
» from the’ fury of his Maffer Saul, who perfecuted bim in the Wilder- 
 -nefs.) True indeed, fuch places as thefe keep their Neighbours Poor, as 
being moff barren, but yet they preferve them fafey ds being, moft 
| frong 5 witness our unconquered Wales and Scotland.———-W herefore 
“a good Author doth rightly call them Nature's Bulwarks, cas¢ up at 
Ghd: Almizinry's Charges, the Seorns ‘and Curbs of Vikkorions Armiese 
Whith» made the Barbarians in Curtins (fo confident of their ows 
Sify, ee. Bihop Wilkins's World in the Moon, pag. 114. 
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would: 


. 92») The Mountains Book TI. © 
__ would be fo well worth vifiting, if the Earth was 
ry — every where of an even, level, globous Surface, of — 
one large Plain of many tooo Miles; and:not ra 
| ther, as now it is, whether it be not far more plea- 
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fing to the Eye, to view from the Tops of the 
& Mountains the fubjacent Vales and Streams, and 
. the far diftant Hills; and again from the Vales to 
behold the. furrounding Mountains. The elegant 
Strains, and lofty Flights, both of the ancient and 

modern Poets on thefe Occafions, are Teftimonies 
ce of the Senfe of Mankind on this Configuration of. 
. the Marthe iene es ek rf Sk. 


; _ But be the Cafe as it will as to Beauty, which is 
: the leaft' valuable Confideration, we fhall find as to 
% Convenience, this Configuration of the Earth far — 
- © the moft commodious on feveral Accounts. ae % 
4, As it.is the moft Salubrious, of great Ufe to. © 
a the Prefervation, or Reftoration of the Health of — 


s Man. Some Conftitutions are indeed. of fo happy 
 aStrength, and fo confirmed an Health, as.to be — 
_ indifferent. to. almoft-any Place or Temperature of — 
the Air. But then others are fo weakly and feeble, — 

as not to be able to bear one, ‘but ¢an live comfor- 

tably in another place. - With fome, the finer and 

- more fubtile Air ofthe Hills doth beft agree, who 

, are lJanguithing and dying in the ‘feculent, and 
. grofler Air of great Towns, or even the warmer — 
and vaporous Air of the Valleys and Waters. But. — 
contrarywile, others languifh on the Hills, and grow. — 
lufty and {trong in the warmer Air of the Valleys: 

“So that this opportunity of fhifting our: Abode 

from the warmer and more vaporous Air of the 

Valleys, to the colder and more fubtile Air of the 

Hills, or trom: the Hills to the Vales; is an‘ admi- 

table Eafement, Refrefhment, and great Benefit to 

the Valetudinarian,,. feeble Part of Mankind;, afford- 
ing thofe an eafy and:comfortable Life, who would: — 
b'nav hag > ‘ 


a ; 


IV. and alleys, 


: To this falutary Conformation of the Earth, 
we may add another great Convenienceof the Hills, 
and that isin affording commodious Places for Ha- 
bitation ; “ ferving (asan eminent Author (2) word- 


eth it) “ as Skreens to keep off the cold and ae | 


“ ping Blafts of the Northern and Eafterly Winds 
«and reflecting the benign and cherifhmg Sun- 
_ Beams, and foixendering our Habitations both 


more comfortable, and more chearly in Winter ; 


<< and promoting the growth of Herbs and Fruit- 
“Trees, and the Maturation of their Fruits in 
He Sommer: : OLD etbet a 
_ 3. Another benefit of the Hills is, that they ferve 
for the Production of great Varieties of Herbs and 
Trees (3). And as there was not a better Judge of 
thofé Matters, fo I cannot give a better Account of 
this Convenience, than’ in the Words of the laft 
cited famous Author, the late moft eminent and 


learned Mr. Ray (4), (who hath fo fully difcuffed — 


this Subje& I am upon, that it is {carce poflible to 

tread out of of his Stepstherein.) His Obfervation is 

“« That the Mountains do efpecially abound with 

_“ different Spécies of Vegetables, becaufé’ of the 
“ great Diverfity of Soils that are found there, eve- 

see ahem: Aigis te ate BI pe 


- (2). Ray’s Wifdom of God, &c. pag. 251. Diffolution of the 
World, pag. 36.28 6h Bone 
(3) Theophraftus having reckoned up ‘the Trees that delight 
moft in the Hills, and others in the Valleys, obferveth, “A cetyae 
4 fou noe 7 aeSy 25 F mda, reilo WS D xgMla zit aed 
aden mils md¥ors rive)’ ngetio 3 an ve Kenge. F Evaay xy 
Fwemy, qe bectva. Theoph. Hift. Pl. 1. 3. 6.4. " Amare > 
CP ols Gsnetore FomUS xgMiw. pve)» 4 madop cvoreyer’— 
Te 1h) 8 quad ris tgudiees. gj inidus,——— Ta 3, 3s 
Wonemers x, cumrisge Jb. 1.4. 6,165 ow 
1 4) Wifdom of God, p..252. 
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4. Another Convenience which my. ‘Jaft named 


Yearned Friend obferves (5) is, “That the Mountains 
 ferve forthe Harbour, Entertamment, and Main- 


tenance of various Animals; ‘Birds, Beafts, and. 


“ Infects, that breed, feed and frequent there. 


_€ For, (Gith he,) the Iigheft Tops and Pikes of 


¢ the Alps themfelves are not deftitute of their In- 
* habitants, the Ibex, or Stein-buck, the Rupicapra, 
or Chamois, among Quadrupeds ,° the Lagopus 
< among Birds. “And I may felf; (faith he) have 
‘¢ obferved beautiful Papzlio’s, and Store of other © 
© Infects upon the Tops of fome of the Alpine Monn- 
“tains. Nay, the higheft Ridges of many of thefe 


. # Mountains, ferve for the Maintenance of Cattle, 
_ * for the Service of the Inhabitants of the Valleys, 


: 3 Another thing he’ obferves is, “ That thofe - 
«long Ridges and Chains of Jofty and toppmg 
sé Mountains, which run through whole Continents 
<¢ Faft and Weft (6), ferve to {top the Evagation of 
‘¢ the Vapours to the North and South in hotComn- 
a's AME tec bk AS fe oss anne 


a‘ 


(SY Ubi fupras |S LE TS 
~¢6) Many have taken Notice that fome of the Sinan Eminen-- 
ees of the World ran penefally Eat and Weft, of which také the’ 
late“ingénious and learned, Dr, Wichols's Account,” (Confer. with 4 


Theif?. Part. 2. pag: ron}: To go'no farther than our own Country,’ 


| all onr great Ridges of ‘Hills in England, run Eaft and Wet; fo 


do the 4/ps, in Italy, and in: fome méafure the Pyrentes ;\ “fe do” 


i mie Te 


io Caucafus, | 


s tries, condenfing them like Alembick Heads into 
< Water, and fo (according to his Opinion) by a 


« kind of external Diftillation: giving original to 


* 
& Springs and Rivers; and likewife by amajling, = 
< cooling and conftipating of them, turn them into 7: 
« Rain, by thofe means rendering the fervid Regions : 
‘¢ of the torrid Zone habitable. |. age ae 
To thefe might be added fome other Ufes and 
Conveniencies (7); 4s that the Hills ferve to the i 


- Generation of Minerals and Metals (8 ), and thatin. 
them principally are the moft ufeful Fodlils found ; 
or if not found and generated only in them, yet 
-at leaft all thefe Subterraneous Treafures are hee 
{ ahs: | eafily 


Caucafus, This he faith # 4 wife Contrivance to prevent the Vapours, : ; 


which would all run Northwards, and leave no Rains in the Méditere 
yanean Countries. t . ) 
~ (7) That the Generation of many of the Clouds is owing to — 
the Hills, appears from the Obfervations of the ingenious and. 
learned Dr. Joh. Fam. Scheuchzer of Zurich, -and M. Joach. Frid, 
Creitlovine cited by him. They obferved at Sun-rifing divers _ 
Clouds detached by the Heat of the Sun from fome of the Tops 
of the A/ps,8¢c. upon all which their Obfervations, the Conelution is, 
Mirati funimam Creatoris fapientiam, qui & id, quod paulo anté nulli 
nobis ufui effe videbatur, maximis rebus deftinaverat, adeoque ex illo 
tempore dubitare cepi num Nubes effent futura, fe ifiufi modi Montes 
- @& Petre non darentur. Hypothefe hac frante, elucefceres permagna 
— utilitas, imo neceffitas, quam Hel-vetice Alpes non nobis tantum atcolis, 
fed & vicinis ali regionibus preftant, difpenfando,. quas' gignunt — 
‘Nubes, Ventos, Aquas. Scheuch. Iter Alpin. 2. p.. 20. Bis ad 
(8) Let us take, here Od. dag. Obfervation of his: Northern 
Mountains, Montes excel{s funt, fed pro majori parte freriles, @ hig 
avids 5 in quibus fere’ nil alind pro incolarum commoditate  con- ‘a 
| farvatione gignitur, quam: inexhaufta pretioforum Merallorum uber~ 
tas, qua fatis opulenti, fertilefque {unt in omnibus vita neceff aris, 
forfitan ec fuperfiuis aliunde ft libet conquirendis, unanimique robore, 
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“ eafily come at in them : ALG their Ufe to fevers 
‘Nations of the Earth in being Boundaries and Bul- 


warks to them. But there 1s only one Ufe more 
that I ihall infift.on, and that is, : cote 

. Sixthly,and laftly, That it is to the Hills that the 
Fountains owe their Rife,-and the Rivers their Con- 
veyance. As itis not proper, fo neither fhall I here 
enter into any Difpute about the Origine of Springs, 
commonly affigned. by curious and learned Philofo- 
phers. But whether their Origine be from condenfed 
Vapours, as fome think (9); or from Rains falling, 


as others ; or whether they are derived from the 


Sea by way of Attraction, Percolation, or Diftilla- 
tion ; or whether all thefe Caufes concur, or only 
fome, ftill the Hills are the grand Agent in this pro- 
digious Benefit to all the Earth: Thofe vaft Mafles - 
and Ridges of Earth ferving as fo many huge Alem- 
bicks, or Cola in this noble Work of Nature. © 
But be the Modus, or the Method Nature takes in 
this great Work as it will; it is fufficient to my 
Purpofe, that the Hills are a grand Agent in this b 
noble and neceflary a Work. And confequently, 
that thofe vaft Maffés, and lofty Piles are not, as 
they are charged, fuch rude and ufelefs Excrefcences. 
of our ill-formed Globe; but the admirable Tools — 
of Nature, contrived and ordered. by the infinite 
Creator, to do one of its moft ufeful’ Works, and 
to difpenfe this great Bleffing to all Parts of the 
Earth ; without which neither Animals could live, 


nor Vegetables {carcely grow, nor perhaps Minerals, 


Metals, or Foflils receive any Increafe. For was 


_the Surface of the Earth even and level, and the 


middle Parts of; its Iflands and Continents, not 
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Chap.1V. and Valleys. 77 
Mountainous and: High, (as now it is,) it is moft — 
certain there could be no Defcent for the Rivers, no’ 
Conveyance forthe Waters; but inftead of gliding 
along thofe gentle Declivities. which the higher 
Latids now afford them quite down to the Sea, they 
would flagnate, and perhaps ftink, and alfo drown 
large Tracts of Land.» ” nach 
But indeed, without Hills as there could be no’ 
Rivers, fo neither could there be any Fountains or 
Springs about the Earth ; becaufe, if we could fup- 
pofe aLand could be well-watered (which I think 
not poflible) without :the higher Lands, the Waters. 
-coulid find no Defcent, no Paffage through any com- 
modious Out-lets, by Virtue of theit own Gravity, | 
and therefore could not break out. into thofe com- 
modious Paflages-and Currents, which we every 
where almoft find in} or near the Hills, and fel- 
dom,:or never in large and. fpacious Plains ; and 
when in them, at): great and inconvenient Depths — 
of the Earth ; nay, thofe very Subterraneous Waters 
that are any where met with by digging in the - 
Plains, are in all Probability owing to the Hills, 
either near or far diftant. . As among other Ins. 
ftances may ‘be made out from the forcible Exup- 
tion of the Subterraneous Waters in digging Wells, 
in the lower Auftria, and the Territories of Modena 
and Bologna in Izaly,. mentioned by my fore-named, 
learned Friend Mr. Rey (10). Or if there be. any: 
fuch Place found throughout the Earth, that is de- 
‘void of Mountains, and yet well watered, as Bet i 
ri page bert woo bloz eden yer! haps 


wey? Ba ae ‘ ~— ae 


4 gece eens pts tr 


Sa hk 


es 
his + : 
Ya i 
a = ' 
; 
aes " 
. \ ee 


_, (10) Monfieur Blundel,, related: to the Parifian Academy, what 
Device the Inhabitants of the lower Auftria,, (which is encompaffed. 
with the Mountains .of Stivia).are wont to ufe, to fill their Wells, with 
Water. They dig in;the Earth to the Depth. of 25 and 20- Feet, till 


‘they come to an Argillia [clammy Earth] ———— which they bore 
; oe be ™ ees 1 Pas ; through. 


§ erty 
that whole Mafs of’Land. is: no other than as one 
Mountain defcending (though unperceivedly) gent- 
ly down from the Mid-land Parts to the Sea; as 
moft other Lands do; , as is manifeft from the De- 
{cent of their Rivers, the principal of which in moft 
“(Countries have generally their Rife in the more 
dofty:Mid-lands Parte: 3.0) suoptiy haeh ar yee 
And now confidering what ‘hath been faid con 
cerning this laft Ufe of the Hills, there are twoior 
three Aéts of the Divine Providence obfervable 
therein; One is,.that all Countries throughout the 
whole World fhould enjoy this great’ Benefit; of 
Mountains; placed hereand there, at due and. pro+ 
per Diftances, to afford the feveral Nations this ex: 
 tellent, and moft neceffary Element the Waters; 
For according to Nature’s Tendency, when the — 
Earthand Waters were feparated, and ordered to 
_ their feveral Places, the Eatth mut have been of an 


17 thi 


through fo deep, till the Waters break forcibly out ; which Water it 
és probable comes from the neighbouring. Mountains in Subterraneous - 
Channels, And Cathnus obferved, that in, many Pldces of the. Terris 
tory of Moderia and Bologna im Italy, they make themfelves. eh | 
bi by the like Artifice, &c. By this means the fame Seig. Caffini made 
a Fountain at the Caftle of Urbin, that caff up the Water five Fook 
i high above the level of the. Ground. Ray's Dife. 1. pag. 40. 
bi plura. Pe gine ae | wnfPeyse? 
_ Upon Enquiry of fome Skilful Workmen, whofe Bufinefs it is 
to dig Wells, ec. whether che had ever met with the like Cafe; 
as thefein this Note, they told me they had met with it in Effex; 
where after they had dug to 50 Foot Depth, the Man in the 
Well obferved the clayie Bottom to {well and begin to fend-out 
‘Water, and ftamping with his Foot to fop the Water, he madé 
way for fo fuddain and forteable a Flux of Water, that before he. 
could get into his Bueket, “he was above his Wafte in Water 5 
which {oon afcendedto 17 Feet height, and there’ ftayed': And altho? 
... they often with-great Labour endeavoured to empty the Well, itt 
_ _. wrder to -finith their Work,’ yet they could never do it) ‘but wer 


; (i) ‘As 


| forced to leave it as it was. 
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even Surface, ornéarlyfo, ‘Thefeveralcomponenté 
‘Parts of the, Earth miuft have fibfided according to 
their feveral fpecifick Gravities, and at Jlaft®have. 
ended in alarge even fpherical Surface, every where 
equi-diftant from theCenter ofthe Globe, Butthat 
inftead of this Form, fo imcommodious for the-Con- 28 
veyance of the Waters, it fhould be jetted out every 

where into Hills and Dales foneteflary for that Pur- 

pofé, is a manifeft Sign of an efjpecial Provideiice 

of the wife»Creator. 6: 9) 8 os Rm a 
fSo-another‘plain:Sign:of the fame'efpecial Pros 

yidence ‘of ‘God sin thisimatter \is): that generally , 

throughout ‘the whole World, ‘the: Earth is fo-dit- 

pofed,':fo ordered; ) fo well laid, ‘Iomay fay, that 
the Mid-land: Parts; or Parts fartheft ‘from the Sea, - 

are commonly the:higheft,: Which 'is manifeft, I 
have faid; from the 'Defcent ‘of ‘the Rivers. : Now 

_ this is.an admurable Provifion the wife Creator hath 
made:for the comimodious .Paflages'of the Rivers, 
and for draining the feveral’ Countries, and carry= 
ing off the fuperfluous Waters from the wholeHarth; — 
which would be:as great an Annoyance, ‘as now 
they: area Convenience. 0 Viele 6 eS omer 

Another providential Benefit of theHills fupply» 

4ng the Earth with Water is, that they are not ony a 

inftrumental thereby to the Fertility of theValleys ; | 
put to their own alfo (11), to the Verdure of the 

Vegetables without, .andito the Increment and-Vis 

gour of the ‘freafures'within them, he ORE 


: INA fe i Ueto Lond Uo athe ogre t> ost 
Gn) /As the: Hillscbeing higher, sare naturally difpofed tobe 
» @riem than ‘the Valleys ; fo:kind: Nature ‘hath provided the'gredre# 
_ Supplies of Moifture for them, fuch at leaft of them, as dosnot , 
 afeend»above<thé GloudsandVapourss: For, befides the‘ Foun- 
Sains’ cominually» watering:.them, ‘they shave: more«Dews: attd 
Rains Pemuntbaly sthanithe Valleys« Dhey:are more frequently 
4 Bees Wich Fogs; and by retarding, ftopping, or ne et 
REY a Se Re ae 


id te 


yeh. 


+ 


ge ~ »> Thus having; vindicated the prefent Form and 


Chance; i drape Gravity; by cafual Earthquakes, 


any Defign or End ; particularly Sr faye ee 


elé Clouds; or by their greater Cold condenfiig them, they have ” 

Jarger Quantities of Rain fall upon;them. As I have found by 

a€tual. Experience, in comparing my Obfervations with thofe oF 

my late very curious atid ingenious Correfpondent, Richard Towt- 

dey, Efg; of Lancafbire, and fome others, to be met with before, 

Chap: 2: Note-x.” From- which it appears; that- above double _ 
the Quantity of Rain falleth in Lancafhire, than doth at Upmin- 
eis fer. The Reafon of which is,: becaufe Lancafhire, hath more; 
gud mueh higher: Hills'than Efex hath. See Book Il. Chap. $. 
SORE ee he st tigbhl Ne 
(nt) Accufands fand meg fententia hie fant Sophifie, qui cum 
ss hondum invenives neque exponere opera Nature queant, eam tamen — 
— Galen, de Uf Parts Xs 1s r0s 


| tnertia atque infcitia condemnant. ec. 
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Chap. IV. TheConclufton a es 
of the dry Land and Waters; the laying the 8 oh eee ei 
ral Strata, or Beds of Earth, Stone, and other, 


Layers before Spoken of ; the Creation of notious ee 


BS : 


Animals, and poifonous Subftances ; the boifterous oe 
Winds ; the Vulcano’s, and many other things ee 
which fome are angry with, and will pretend to be 
amend: Ihave before fhewn, that an infinitely wife % 
Providence, an Almighty Hand was concerned even a 
inthem, that they all have their admirable Ends, ee 
and Ufes, and are highly inftrumental and benefi- 
cial to the Being, or Well-being of this our Globe, E, 
or to the Creatures refiding thereon. Bak 
So allo for Humane Bodies, it hathbeenan anci- oh 
ent (||) as well as modern Complaint, that our Bo? aa 
dies are not as big as thofe of other Animals, that » 
we cannot run as {wiftas Deer, flylike Birds, and 


that we are out-done by many Creatures in the Ac- 
curacy of the Senfes, with more to the fame pur- 
an But thefe Objections are well anfwered by — 
Seneca (+), and will receive a fuller Solution from 
what I fhall obferve of Animal Bodies hereatter. 
But 
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(jl) Vide quam iniqui frnt divinorum munerum &ftimatores, etiam 
quidam profefi fapientiam. Queruntur quod non marnitudine cor- 
ports aquemus a ha velocitate Cervos, levitate Aves, impetu 
Tauros ; quod folidior fit tutte Belluw, decentior Damis, denfior Ure» 
fis, mollior Fibris 5 Quod fagacitate nos narium Canes vincant, quod 
atie luminum Aquila, [patio atats Corvi, multa Animalia nands we 
facilitate. Et chm quadam ne coire quidem in idem Natura patia- ae 
tur, ut velocitatem corporis @ vires pares animalibus habeamus 3 . 
ex diverfis  diffidentibus bonis Hominem non effe compofitum, injuri- 
am vocant ; & in negligentes nofiri Deos quevimoniam jaciunt, quod 
hon bona valetudo, & vitits inexpugnabilrs data fit, quod non futuri 
feientia. Vix fibi tempetant quin eoufque impudentia provehantur, 

“ut Waturam odetint; quod infra Deos fumus, quod mn in aquo illis 
pretimus. Seneca de Benef. 1. 2. ¢.°29. eibhins ceo wee 
* ) Quanto fatius eft ad contemplationem tot tantorumque benefi- 
ciorum reverti, @ agere gratias, quod nos in hac pulcherrimo domi- 
: cilia voluerunt £ Did ‘saceat fortiri, quod terrenis prafecerunt. © 


Vy 3 , pt UPS By “ 
ey aes) TT ‘ ‘ 
i, 2 ; Re ee 
"=e . \ " E 
‘ (™ 
d Ma 
oe eS? Mad 
‘ f a. 


ee, RRL TSO, V: Ba . 
Cake Het aorue 4 ape 
* Ste Tpit “ic Me eas Ds 


Py a ; ih allt bi eee ay a eh DiiruttHeral ps ak ee eee * ‘ bai 4) Radeon ie fel tae 2 PE ay ey >: 

PANE STS Mean RASA Fy IR EN LAE: RN Ria a \ Reale in aaah Nh ros Cs LN 

a Mee ON ha AC IR Ef 4 sheet YX) neg eS a Me Te 
i Pee) dean: Fae el NY i Wa ak RS aT Oe Same /*, : 
¢ 3 5 } _ ‘eed i ; Re 4 >a y i a vy : 

fp + ne Sa? ak Big Poche nS Se “EPP 
$2 be Conclu LU fbs. 8 ‘Book Tis. ; 

; ; ‘ @ A , ko 

) ny 


" But indeed after all, it is only for want of our | 
‘knowing thefe things better, that we do not admire — 


familiar, obvious things; things that we fee and — 
handle at Pleafure, yea our own very Bodies, and 4 
that very part of us whereby we underftand at all” 
our Soul. And fhould we therefore pretend to cen-" 
- fare what God doth !. Should we pretend to amend — 


if we were of his Council! No, letus bear m mind, _ 


_ terrified with the burning Mountains, and Earth-— 
‘quakes ; they have been annoyed by the noxious — 


fore are angry, and will pretend to amend thefe 


3) Naturam maxime admi 
Pit.’ Galen. de Uf Part 1 Ik, cousiuf.- 


(13) them, enough ; it 1s our own Ignorance, Dul- 
nefs, or Prejudice, that makesus charge thofe noble — 
Works of the Almighty, as Defects or Blunders, as ~ 


Ul-contrived, or Ill-made. _ 


_ Itis therefore fitter for fuch finite, weak, igno- 
rant Beings, as we, to be humble and meck, and — 
confcious of our Ignorance, and. jealous of our own 
Judgment, when it thus confronteth infinite Wit | 
dom. Let us remember how few things we know, | 
how many we err about, and how many we are — 
ignorant of : and thofe, many of them, the moft — 


his Work! Or to advife infinite Wifdom! Or to | 
know the Ends and Purpofes of his infinite Will, as- 


that thefe Objeétions are the Products, not of Rea-— 
fon, but of Peevifhnefs...They have been. incom- | 
moded by Storms and Tempefts ; they have been” 


Animals, and fatigued. by the Hills, and  there-_ 
Works’of the Almighty. But in the Words of St. 


Paul, 
“Then “having reckoned\up. many of the Privileges and Benefits, 
‘Which the Gods, he faith, have conferred upon.us, he concludes, 
‘Ita eff: cariffimes nos habuerunt Dit immortales, habentque. Et qué 


“maximus tribui honos potuit, abipfis proximos collocaverunt. Magna 


aceepimus, majora non cepimus. Senéc. ibide vee 
inaberis, (i omnia ejus opera perlufira= 
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Chap. JV.  TheCoelufim. 83 
Paul (14), wemayfay, Nay, but, O Man, who are 
thou that replieft againft God? Shall the thing formed 
fay to bim that formed it,W hy haft thoumade me thus? 
Hath not the Porter power over the Clay, of rhe fame 
lump to make one Veffel to honour, and another to difho- 
nour ¢ Ifthe Almighty Lord of the World thad for 
his own Pleafure made this our World more incon- 
‘venient for Man ; it would better become us to fit 
ftill, and be quiet, to lament our own great infir- 
‘mities and failings, which deferve a worfer place, a 
more incommodious Habitation, than we meet with 
dn this elegant, this well-contrived, well-formed 
World ; in which we find every thing neceflary for 
_ the Suftentation, Ufe and Pleafure both of Man, 
and every other Creature here below, as well as 
fome Whips, fome Rods to fcourge us for our 


Bins (15). But yet fo admirably well tempered is 


our State, fuch an Accord, fich an Harmony is 


there throughout the Creation, that if we will but. 


purfue the Ways of: Piety and Virtue, which God , 
hath appointed, if we will form our Lives accord- 
ing to the Creator’s Laws, we may efcape the 
: sas 4 Evils 


OVA) ODM Ou Bae TT ire es oe cie kta 
(15) Weither ave they [noxious Creatures] of lefs Ufe to amend 

our Minds by teaching us Care, and Diligence, and.more Wit. And 

_ fo much the move, the worfe the Things are we fee, and fhould avoid. 


~ *Weefles, Kites, and other mif{chievous Animals, induce us to Watch 


- fulnefs : Thiftles and Moles, to good Husbandry. Lice oblige us to 
Cleanlinefs in our Bodies, Spiders in our Houfes ; and the Moth in 
our Clothes, ‘The Deformity and Filthinefs of Swine, make-them the 
Beauty-fpot of the Animal Creation, and the Emblems of all Vice.—— The 
Truth %, things are hurtful to us, only by Accident 5 that ws, not 
of Weceffity, but through our own Wegligence, or Miftake. Houfes 
decay, Corn is blafted, and the Weevle breeds in Mault, foonef? towards 
the South. Be it fo, it is then our own Fault, if we ufe not the 
Means, which Wature and Art have provided againf? thefe Inconves 
ttiencies. Grew's Cofmol. ¢..2. §- 49, 50- es 
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84. The Conclufion. Book. ia 
Evils of this our frail State, and find *fuficientt | 
means to make us happy whilft we are in the Body. | 
The natural Force and Tendency’ of our Vertue | 
will prevent many. of the Harms (16), and the 
_ watchful Providence of our Almighty BenefaGor — 
ae will be a Guard againft others ; and then nothing | 
i is wanting to make us happy as long as we are in 
_ this World, there being abundantly enough to. en-: 
He tertain the Minds of the moft contemplative ; Glo- 
ries enough to pleafe the Eye of the moft curious 
- and inquifitive ; Harmonies. and Conforts of Na-_ 
ture’s own, as well as: Man’s making, firfficient: to 
delight the Ear of the moft harmonious; all forts — 
. of pleafant Gufto’s to gratify the Tafte and Appe- 
tite evenof the moft luxurious; and fragrant Odours _ 
to pleafe the niceft and tendereft Smell ; and ina~ 
word, enough to make us love and delight in this * 
World rather too much, than too little, confidering — 
| Bey nearly we are allied to another World, as well | 
as this. © eal “yhig Of 
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(16) Won ef? gemendus, nec gravi urgendus nece, 

Virtute quifquis abftulit fatis iter. it i : 
Senec, Hercul. Oct. A&. 5, Car. 1833. 

Wunquam Stycias fertur ad umbras 


x “|. Inclyta virtws. Wd. ibid. Car. 1982. , 
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We hae Sere of Avimals. | 


B oO O K Ive 
HOF Animals in general. 


N the laft Book having furveyed the Earrh it. 
felfin Particular, I fhall next take a view of 
_ the Inhabitants thereof; or the feveral kinds of 
Creatures (1 ) that have their Habitation, Growth, 
or Subfiftence thereon, 
‘Thefe Creatures are either fenfitive, or infenfi itive | 
"Creatures, 
_ In fpeaking of thofe endowed with Senfe, I fall 
confider. 
. 1. Some things common to them all, 
2. Things peculiar to their Tribes. 
_g. The things in common, iby ; penton to take 
notice of, are thefe Ten... © gr j 
1. The five Senfes, and thei “Organ, 
‘itality, Refre 


2. The great Inftrament : of 5 
‘tion ‘a 
3. The Mitten. or Liste: motive Pee: of Ani ce ona 
mals. me a 
J Ee’ : * re 
( ) Principio celum, ac tervas, seicpttnt Jidentes, OL eee: i 
Lucentemque globum Lune, Titaniaque aftra . : he 


bs Spiritus intus alit, tetamque infufa per artus . 
ae, Mens agitat molem, & magno fe corpore mifcet. 
Se Inde hominum, pecudumque genus, vitaque volantum. 
_* Et qua marmoreo fert monfira fub equore pontus. 
x _ Ugnens oft ills vigor, @ caleftis origo | 
- labo ith et Aneid. L. 6. ) 
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86 Survey of Animals. 

4. The Place, in which they live an 

5. The Balance of their Numbers. 
6. Their Food. ae 

7 

g 


» Their Cloathing, Oa 
9. Their Methods of Self-Prefervation. Ri: | 
10. Their Generation, and Confervation of their 


i) 
f _ Species by that means. 
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: Of the five Senfes a general, ah 


. HE firft thing to be confidered in comumon to, 
\B. all the fenfitive Creatures, is their faculty of 7 
Seeing, Hearing, Smelling, Tafting, and Feelmg; and ~ 
the Organs miniftring to thefe five’ Senfes, toge- ; 

: 


; 
| 


* “ther with the exact Accommodation of thofe Senfes i 
_ -and’their Organs to the State and. Make of every" 
Tribe of Animals (2). ~ ‘The Confideration of 
- which Particulars alone, were there no other De- 
monftrations of God, is abundantly fifficient, to 
‘evincethe infinite Wifdom, Power and Goodnefs | 
of the great Creator.» For who. can: but ftand* — 
amazed at the Glories of thefe Works; at the . 
admirable Artifice of them, and at their noble Ufe © 
and Performances ! For fuppofean Animal, as fuch, ' 
had Breath and Life, and could move it felf hither ~ 


“3 


a 


and thither; yet how could it know whither to go, 
what it was about, ‘where to find its Food, how to: ~ 
la sa a Ay m ft! ; iy ' WW sa Dx! avoid: 4 | 


i : rs > 4 
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O20 (2). Ex Senfibus ante cetera Homini Tattus, deinde Guftatus > 4 

——  weliquis fuperatur a multis, Aguila clarihs cernunt : Fultures far: ? 
 gacins odorantur : liquidits audiunt Talpa obrute terra, tam denfo 
atu furdo natura elemento. Plin. Nat. Hift.L. 20,¢.69. sie 
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avoid thoufands of Da 
How could Man part 
the Heavens, furvey t 
enjoy the Pleafire of beholding the noble Variety 
of diverting Objects, that do, above us in the Hea- 
--yens, and here in this lower World, prefent them- 
{elves to our View every where; how enjoy this, I 
How could alfo the Animal without Smell and Tafle 
diftinguifh its Food, and difcern between wholiome | 
and unwholfome ; befides the Pleafures of delighttul 
Odours, and relifhing Gufto’s! How without that 
other Senfe of Hearing, could it difcern many Dan- 
gers that are at a diftance, underftand the Mind of 
others, perceive the harmonious Sounds of Mufick, 
and be delighted with the Melodies of the winged 
Choir, and all the reft of the Harmonies the Creator 


other Creature diftinguifh Pleafure from Pain, Health 


trom Sicknefs, and confequently he able to keep. * 


their Body found and entire, without the Senfe of 
Feeling | Here, therefore, we have a glorious Qeco- 
nomy in every Animal, that commandeth Admura- 
tion, and deferveth our Contemplation: As will bet- 
ter appear by coming to Particulars, and diftinétly 
_ confidering the Provifion which the Creator hath 
nade for each of thefe Sentes. ’ 


quant a morte, Plin. Nat. Hift. 1. rt. c. 37. | 


Or 
ae 


a) 


is 43-4. 60. Ke 


fay, without that admirable Senfe of Sight (4)! - 


“hath provided for the Delight and Pleafure of his — a 
Creatures! And laftly, how could Man, or any | 
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(3) Oculi, pars corporis pretiofifima, qui lucis ufy vitam diftine 2 | x: 


ue (4) Feemine alique Megarenfes folis oculis difcernere valebant inter Ks ne 
a que ex Gallind nigra, ( que ex alba nata funt, iswhatis — 
irmed (how truly | know not) by Grimald. de Lumin. felon, | 
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"4 Er OR our clearer proceeding in the Confideration — 
: # of this noble Part'(1), and underftanding its | 
. Oeconomy, I fhall confider, - Fe Oe 
" 1. ‘The Form of the tye. ° Me OU A 
x 2. Its Sezuation in the Body. He 
% 3. Its Motions. Hires vd " a 
FS Beats bie)" | . Fe 
5. Its Number. i | 4 ¥ 
‘4 Peon its “Payee OEE Ss SY EI era 
a 7. The Guard and Security Nature hath provided — 
4 for this fo nfeful a part. | oN a ae 
a _ As this eminent part hath not, bzen'pretermitted 
FE by Authors, that have made it their particular Defign 
é. and Bufinefs to {peak of the Works of God; fo di- i 


fs vers of the aforefaid Particulars have been touched | 
_ upon by them. And therefore I fhall take in as | 
little as poffible of what they have faid, and as near 


Shae as 
ty ir 
ro (1) In Diffettionibus anatomicis vix aliquid admivabilius, aut ar- 
 tiftciofins, ftructara Oculi humani, meo quidem judicio, occurrit ; ue 
ie merito per excellentiam Creatovis ‘appelletur Miraculum. — Gul.- 
» ). » Fabr. Hildan.:Cent. 2. Obfervy, 1. | 
oe So likewife that accurate Surveyor of the Eye, Dr. Briggs, 
| whofe Ophthalmography I have met with fince my penning this 
_-part of my Survey. His Chara€ter of thiscurious Piece of God’s _ 
Work is, Inter ‘pracipuas corporis animati partes, qua magni Con- i 


ditores noftri fapientiam oftendunt, nulla fanée veperitur, que. majori’ 
\ ~pompa elucet quam ipfe Oculus, aut qua elegantiori forma concinna- 
‘tur. Dum enim alia partes vel minori fatellitio fipantur, vel in — 
tantam'venuftatem haud affurgunt , Ocelli peculiarem honorem or 
_. decus a fupremo Numine afflatum referunt, & nunquam non flupenda 
fina Potentia charatteres reprafentant. Nulla fané pars tam diving — 
artificio @ oraime, Sc. Cap re Gime Wot is ee 
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ys. For the Form of the Eye; which is forthe = 
-moft part Globous, or fomewhat of the fpharoidak 
Form: Which is far the moft commodious optical 
Form, as being fitteft to contain the Humours 
within, and to receive the Images of Objects from i 
without (2). Was it a Cube, or of any multangular a 
Form, fome of its Parts would lie too far off (3), 
and fome too nigh thofe lenticular Humours, which 


by their Refraétions caufe Vifion. But by means of ‘ 
the Form before-mentioned, the Humours of the A 
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. (2) It isa good reafon Frier Bacon affigns for the Spharicity of x 
the Eye: Wam fc effet plane figure, fpecies ret majoris oculo non pof= ie 
fet cadere perpendiculariter fuper eum.——Cum ergo Oculus vider “a 
magna corpora, ut fere quartam celi uno afpectu, manifeftum eff, ; 
quod non poteft effe plana figure, nec alicujus nift [pharice, quoniane a 
fuper fpharam parvam poffunt cadere perpendiculares infinita, que a ae 
magno corpore veniunt, ( tendunt in centrum Sphere: Et fic ma- ei 
gnum corpus pote? ab Oculo parvo videri. For the Demonftration 
of ‘which he hath given usa Figure. Rog. Bacon. Perfpect. Diftintt. he) 
Ae : Hs Vie 
Dr. Briggs faith, Pars antica, (feve Cornea,) conyextor eff poftica s Rat 

Adc enim ratione radii meliks in pupillam detorquentur, G& Oculs 2) 
fundus ex alterd patte in majorem (propter imagines rerum ibidene w, 
délineandos) expanditur. Ibid. §. 2. | pate 
_ (3) Suppofe the Eye had the Retina, or back-part flat for the * 
Reception of the Images, as in Fig. 1. ABA it is manifeft, that if | 2 
the Extremes of the image AA were at a due focal Diftance, the ae 
middle. B would be too nigh the Cryftalline, and confequently Pues 
appear confufed and dim ; but all parts ‘of the Retina lying at a 
due focal Diftance from the Cryftalline, as at ACA, therefore the 
Image'painted thereon. is feen diftin@& and clear. Thusin a dark 
Room, with a Lens at a hole in the Window, (which Sturmius 
“calls his Artificial Eye, in his Exercit. cad. one of which he 
had made for his Pupils, to run, any where on Wheels. In this 
Room, I fay,) if the Paper chac. receives the Images be too nigh, 
‘Or too: far off the Lens, the Image will be.confufed and dim 5 but 

~ dathe Focus of the Glafs, difinét, clear, and a pleafant Sight. 
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| Bye a are. Adedinaainaty laid together, ito. perfarel ‘ 
their Office of Refraction; and the Retina, and eve- 


. the Eye to move this way, and that way to adjuft 
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ry other part of ' that little darkned Cell, is neatly — 
adapted tegularly to'receive the Images from with: | 
out, and to convey them pee nner to the com- ; 
ig Senfory ‘in the Brain. © 1 

To this we may add the Aptitude of this Fists 
" the Motion of the Eye. For as it is neceflary for — 


it {elf to the Objects it would view, fo by this Fi- — 
Sure it’ is well prepared for fuch Motions, fo that it | 
can with great Facility and iain direét it felf — 
as Occafion requires. 
‘ And as the Figure, fo no lefs comme tdinae 4 is, 
2. ‘The Situation of the Eye, namely in the Head ~ 
(4), the moft ereé, eminent Part of the Body, — 
‘near the moft fenfi ble, ‘vital Part, the Brain. By 
its Eminence in the Body, it, is prepared to take © 
in the more (5) Objects. And by its Situation in 
the Head, befides its Proximity to the Brain, it is 
in’ the moft convenient Place for Defence and Secu- 
rity. In the Hands, it might indeed (in Man) be — 
rendered.-more eminent than ‘the Head, and. be « 
turned about here and there at Pleafiure. But then 
it would be ‘expofed to many Injuries’ in that active — 
eat and the Hands (6) rendered a lefs a, 
~ qufe 
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ah Michi traduntur capita abeffe, Ove & Oculis pettori affixis, 
Plin. Nat, Hift. 1. 5.'¢. 8. \ Occidentens verfus quofdam fine cervice — 
Oculos in bumeris habentes. Ib. 1.7. c. 2.° From thefe, and other 
fuch like’ Fables, in this laft cited Chapter, no doubt our famous | 
Romancer Sir 7. Mandevile, had his Romantick in try rclacsdrs in b 


1 532: Seé Book V. Chap. 2. Wote 5. .] 

| (6) Galen deferves' to be here confulted, er in itis Book De — 
fu Partium, from many confidérations- of the Hand, fueh'as what 
jis here mentioned, as “alfo ‘its Stru@ure, Site and Ufe; lar dy F 
. [proves : and reficé&ts upon the Wifdom and bates of ‘the 2on- 
kis and Maker of that Part. te 


iad Travels. . pity! ae 
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ufeful Part. And the like may be faid to its Site 
jn any other Part of the Body, but where it is. 
“But in the Head, both of Man, and other Animals, 
it is placed ina Part that feems to be contrived and 
made chiefly for the Action of the principal Senfes. 
~~ Another thing obfervable in the Site of the Eye, 
is the manner of its Situation im the Head, in the 
Fore-part, or Side-part thereof, according to the 
particular Occafions of particular Animals. In Man, 
and fome other Creatures, it is placed tolook direct- 
ly forward chiefly, but withal it 1s fo ordered, as to 
take in near the Hemifphere before it. In Birds, and — 
fome other Creatures, the Eyes are fo feated, as to 
take in near'a whole Sphere, that they may the bet- 
ter eek their Food, and efcape Dangers. And in 
fome Creatures they are feated, {0 as to fee beft be- 
hind.them (7), or on each fide, whereby they are 
enabled to fee their Enemy that purlues them that 
way, and fo make their Efcape. Ara) No wea 
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» ‘Nhd for the Afliftance of the Eyes, and fome of =. 


the other Senfes in their Actions; the Head is gene- ~~ 
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rally made to turn here and there, and move as ©) % 


Occafion requires. Which leads me to the 

' 3. Thing to be remarked upon, the Motions of 
the Eye it felf.. And this is generally upwards, 

downwards, backwards, forwards, and every way 
(8), for the better, more eafy, and diftine: Rece- . 
_ ption of the vifual Rays. a ; 4 ‘ 


(7) Thus in Hares, and Conies, their Byes are very protuberant, 
"and placed fo much towards‘ the fides of their Head, that theix: 


' two Eyes take in‘nearly a whole Sphere : whereas in Dogs, (that - » 
” purfue them,) the Eyes are fet more forward in the Head, to look: 


that way; more than backward. epi . 

~ (8) Sed Lubricos Oculos fecit Natura] @& mobiles, ut co declina- 

went fiquid noceret 5 & afpectum, quo vellent, facild converterent. 
Ne ay (9) The 
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But where Nature any way deviate 
Method, either by denying Motion:to the. 
the Head (9), it is a very wonderful Provi 
inconvenience, in fome Creatures their Eyes are 
fent out at a Diftance (10) from the Head, to be cir- 
cumvolved here and there, or one this, the other 


that. | 


t 


(9) The Eyes of Spiders, (in fome four, in fome fix, and in fome 


eight) are placed all in the fore front of their Head, (which is round, ‘ 
and without any Weck,) all diaphanous and tranfparent, like a Locket — 


of Diamonds, &e. neither wonder wiry Providence fhould be fo-anoma- 
A * * ° \ 
ous in this Animal, move than in any other. we know of. For, 1. 


Since they wanting a Weck cannot move their Head, tt 1s requifite that — | 
defcét foould be fupplied by the multiplicity of Eyes. 2. Since they - ! 


were to Live by catching fo nimble a Prey as a Fly is, ‘they ought to 
fee her every way, and to take her per faltum (as they do) sithout 
any Motion of the Head to difcover her: which Motion would bave 
feared away fo timorous an Infett. Power's Microfc. Obferv. p. rt. 
The Eyes of the Cameleon refemble a Lens, or Convex Glafs, fet in 
a verfatile globular Socket, which fhe turneth backward, or any way, 
without moving ber Head, and ordinarily the one a contrary, or quite 
different way from the other. Dx. Goddard in Phil, Tranf. Nr.137. 
But what « more extraordinary in this Motion [of the Cameleon’s 
Eye] % to fee one of the Eyes move, whilft the other remains im- 
moveable, and the one to turn forward, at the fame time that the 
other looketh behind, tbe one to look up to the Sky, when the other is 
fixed on the Ground. And all thefe Motions to be fo extream, that 
they do carry the Pupilla under the Cref?, which makes the Eye-brom, 
and fo far into the Canthi, or Corners of the Eyes, that the Sight can 


difeern whatever is done juftly behind it, and directly before, without 


turning the Head which is faftened to the Shoulders. Mem. for a 


Nat. Hitt. sp: Anatom. diffeét. at Parif, Diff. of Gamel. pag. 22. . 


(10) Saails fend out their Eyes at a Diftance, they being con- 
tained in their four Horns, ike atramentous Spots, fixed to the end 
of theiv Horns 5 or rather to the ends of thofe black Filaments or optick 
Nerves, which ave fheathed in her Horns, as Dr. Power wordeth it. 
Obf. 31. pag. 36. So the ingenious Dr. Lifter Exercit. Anat. Cochl. 


-. (1) Fid, 


icine a 


| from this © 
e Eyes, or |) 
| ion fhe - 
hath made in the Cafe. Thus fora Remedy of this. | 


Rapidity of their Flight, and brifk Motion ; and to 
their Inquefts after Food, Habitation, or Repofi- 
tories of Generation, or fuch other Neceflity of the 
Animal. 

4. Another admirable Provifion in the Fye is, 
its Size ; in fome Animals large, in fome little. It, 
would be endlefs here to enumerate Particulars; as 
thofe of Quadrupeds, Birds, Infects, and other Ter- 


reftrial Animals, And as for Fifhes, they will 


fall under another part of my Survey. 

~ [fhall, therefore, only take notice of its Size in 

one Creature, the Mole (12). As the Habitation of 

that uncouth Animal is wholly Subterraneous, its 
ioe : Lodging, 


7 


. (a1) id. 1. 8, ¢. 3. Note 1. r 
(42) Severinus is of Ariffotle's, Pliny's, and Alb. Magnus’s Opi- 
nion, that the Mole hath no Sight; G. Seger denies any Humour 
-to be therein, but thinks they may probably fee, becaufe Nature 
made nothing in vain. But Borrichius faith, their Eyes have ap- 
pendiculam nerveam in cerebrum euntem cujus beneficio globubi i/l (the 
little eyes] extra pellem facild poterant exferi,. retrahique pro arbi- 
trio.———In illis oculorum globulis humor aqueus copiofé [atis nata- 
bat; caterorum non nifi tenue veftiginm. Blaf. Anat, Anim. ¢. 3. 
Et quoniam Natura le vita genus ipft deftinavit, etiam perquam 
exiguos Oculos—dedit eo confilio, ut ti, pretiofiffima corporis pars, a tes~ 
Be pulvere ne affligerenrur. Ii infuper pilis tecti, Sic. Humovres illis 
oulis infunt, @ tunica nigra, uvea, fe prodit. Ad hos tramite alto 
wiyenit, Schaeider fn Blatt, 
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“en ‘Lodging, its Food, its Exercifes, nay, even all its _ 
. _ Paftimes and Pleafures are in thofe Subterraneous — 
Be Recefies and Paflages, which its own Induftry hath © 
Frade for it felf fo it is an admirable Provifion | 
' ‘nade in the Size of the Eye of that little Creature, © 
to anfwer all its Occafions, and at.the fame:time to — 


prevent Inconveniences,. For as-a little Light will © 
_ faffice an Animal living always under Ground ; £6 | 
3 the fimalleft Eye will abundantly fupply that:Oc- 

cafion, And as a, large protuberant Hye, like that ; 


of other Animals, would much annoy: thisCreaturé 

"an its principal Bufinefs, of digging for its Food 

and Paflage; fo it is endowed with a very final] 

one, commodioufly feated in the Head, and well 

rae and guarded againft the Annoyances of ithe 
Eta s* : 

s- Another thing remarkable in this noble part 

of Animals is, its Numbers: not lefs. than two (13) ” 

: i. 2 in 
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Moles, with the help of Microfcopes, having a doubt whether what _ 
We take to be Eyes, were fuch or no. Bat upon a ftriét Scrutiny — 
I plainly could diftinguith the Vitreous, and Chryftalline Humours, — 
a “yea, the Ligamentum Ciliare, and the atramentaceous Mucus. The 3 
bf Pupil I could manifeftly difcern to be round, and the Cornea cop- 


Some time fince ] made divers accurate DiffeGtion’ of the Eyes of 7 
| 
i) 
ped, or conical: The Eye is at a great Diftance ‘from the Brain; — 


ona the Optick Nerve very flender, and Jong, reaching from the Eye j 
(_ ‘through the intermediate Flefh, and fo paffeth to the Brain, along ~ 
Ao with the pair of Nerves reaching to the Nofe, which are much 


the largeft in all the Animal. . Thefe Creatures, I imagine, have ; 

the faculty of withdrawing their Eyes, if not quite into the Head, © 

a8 Snails, yet more or lefs within the Hair, as they have more or . 
-Tefsoccafion to ufe, or guard their Eyes, 8 - 

‘Galen faith, Moles have Eyes, ‘the Cryftalline and Vitreous Hue | 

‘mours, encompaffed with Tunicks. De Uf. Part.L 14. ¢. 6. So K, 

Br. accurate an Anatomift was he for’his Time. ~ 7 Si aati vith 
‘re (13) Pliny tells usof a fort of Heron with'but one Eye,* but twas — 
site only by hear-fay. Inter Aves Ardeolarum zenere, ‘quosLeucos voCanty 
altero otulo carere tradint. Nat, Hitt. Lay. ¢ 37... So on 
Ns en 
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the Wigre that hath but’ one Eye, and that in his Forehead, /. 6. 
¢. 30. Which Fables I take notice of more for the Reader’s Di- 
verfion, than any Truth in them. a 
(14) Supra, Note 9. : Ks ohhh 
(15) The moft celebrated Anatomifts differ greatly about the 
-yeafon why we fee not double with two Eyes, This Galen, and 
others after him, generally thought to be from a Coalition or De- . | 
cuffation of the Optick Nerves, behind the Of. Sphanoides. “But BS 
whether they decuffate, coalefce, or only touch one another, they 
do not well agree. The Bartholines exprefly affert they are united,’ : 
non per fimplicem contattum vel interfettionem in homine, fed tora- 
lem fubftantia confujfionem, Anat. 1.3. C. 2. And whereas Vefa- 
dius, and fome others had found fome Inftances of their being dif- 
united ; they fay, fed in plerifque ordinarie confunditur interior fub- 
frantia, ut accuratadifquifitione deprebendi. Seed 
But our learned Dr. Gibfon, ( Anat. L. 3. ¢, 10.) faith, they are 
| united by the:clofef Conjunttion, but not Confusion of their Fibres. 
But others think the reafon is not from any Coalefeence, Con- 
~ aatt, or Croffing of the Optick Nerves, but from a Sympathy be- 
“stween them. Thus Monfieur Cartes is of Opinion, that ‘the F- - 
“bridde coniticuting the medullary Part of thofe Nerves being fpread 
“Gn the ‘Retina ofeach Eye, have each of them correfponding Parts” 
in the Brain; fothat when.any of thofe Fiéril/e are ftruck by any 
part of an Image, the correfpondin “Parts. of the Brain are there- 
Be ss 8 a) ~ : k vw ‘ = pee % by 
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employed in the formation thereof. But the Defigir 


and Skill of the infinite Workman, will beft be fet 


fontriby ccuiva? oth ramen 

6. Surveying the Parts and Mechani{m of this 
admitable Organ the Eye. And _ here indeed 
we cannot but ftand amazed, when we view its 
admirable Fabrick, and confider the prodigious ex- 


-aétnefs, and the exquifite Skill employed in every 
part miniftering to this noble and neceflary Senfe: 5 


To 
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after under Note 38, from Cartes himfelf. 
_ Somewhat like this is the Notion of our j 


Fibres, having their rife in the Thalamus Nervorum Opticorum, and 
hence continued to both the Reting, which are made of them: 
'And farther, that thofe Fibri/le have the fame Parallelifm, Tenff- 
on; @¢. in both Eyes, and confequently when an Image is painted. 


- py affelted, and the Soul thercby infoimed, ee, but fee more here- 
ndicious Dr. Briggs; — 
who thinks the Optick Nerves of each Eye confift of Homologous _ 


on the fame correfponding, fympathizing Parts of each Retina, the - 


fame Effects are produced, the fame Notice or Information is ¢ar- 
ried to the Thalamus, and fo imparted to the Soul, or judging 


Faculty. That there is fach an “OpotomeiGere between the Reting, 
f double Vifion up- 


&c. he makes very probable from the enfuing 0 
on the Interruption of the Parallelifm of the Eyes; as when one 


Eye is depreffed with the Finger, or their Symphony interrupted 


by Difeafe, Drunkennefs, ee. And laftly, that. fimple Vifion is 
not made in the former way, v!. by a Decuffation or Conjun¢tion 
of the Optick Nerves, he proves, 
few Subjects decuffated, and in no 
a bare Contact, which is par 
forme Inftances it hath been found, 
without any double Vifion enfuing t 
mogr. cap. 11- & 5. and Nov. Vif. Theor. paffim. 
After the fame manner our juftly eminent Sir Ifaac Newton. 
‘Are not the Species of Objetts feen with both Eyes united where the 
Optick Nerves meet before they come into the Brain, the Fibres on the 
right fide of both Werves u ) 
fuch Animals as look. the fame way with both Eyesy (as of Men, 
Dors, Sheep, Oxen, Kc.) meet before they come into the Brain , but 
rves of fuch Animals as do not look the fame way with 
both Eyes, (as of Fifbes and of the Chameleon) do mot mett, if lam 


ne conjoined otherwife than by 


that they have been feparated 


rightly informed. Newt. Opt Qe 15. ad (is) Pee 
¢: j % P Sheet 
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becaufe thofe Nerves are but in — 
ticularly manifeft in Fifhes ;.and in — 


hereupon. Vid. Brig. Opthal= 


niting there, &ic. For the Optick Nerves of H 
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‘To pafs by its Arteries and Veins, and fach other 


Parts. common to the reft of the Body, let us caft — 
our Eye on its Mujcles.. Thefe we fhall find exaG- 
ly and neatly placed for every Motion of the Eye. 


Let us view its Twnicks, and :thefe we fhall find fo 
admirably feated, fo well adapted, and of fo firm a 
Texture, as to fit every place, to anlwer every. occa- 
fion, and to be proof againft all:common Inconve- 


niences, and Annoyances, __Let us examine its three. 


Humours, and thefe we thall, find all of exquilite 
Clearnefs and Tranfparency, for an eafy Admiffion 


of the Rays; well placed for the refracting ot them, 
and formed (particularly the Cr/talline Humour) 


by the niceft Laws of Opticks, to collect the wan 


dering Rays into a point,,, And to name. no, more, 


let us look into its darkned Cell, where thofe curi- 
ous Humours lie, and into which the Glories of, the 
Heavens and the Earth are brought, and exquifite=, 


Ty Pidtured ; and this Cell we. fhall find, without, 


well prepared by means of its Texture, Aperture, 


and Colour, to fence off all the ufelefs, or noxious / 


Rays; and within, as well coated with a dark Te- 
sument, that it may not reflect, dilipate, or any 
way confufe, or difturb the beneficial Rays(16). .. 

But to defcend to Particulars, although it would 


“be a great Demonftration of the Glory ot God, yet 


would take tp too much Time, and hath been in 


fome Meafiure done by others, that have written of © 


God’s Works. .Pafling over therefore what they 


Peeruted i.) Jo 


(16) Wigra ef FUvea} ut radios (ab Oculi fando ad “anterior ms 
ejus partem refiettos) ‘obumbret: ne hi (ut ait clar. Cartefius) ad 


“Deuli fundum recorti.ibidem confufam vifronem efficerent, Alia for- 


San ratio hujus nigredinis ftatuatur, quod radii in viftone fuperflui, 
gui ab objcétis lateralibus proveniunt hoc ritu obforbeantur. Ita enine 


“8 Lito objcuro interdixn objetta optimée intnemur, quia radii tunc tem= 
paris circumfufo lumine non diluwntur. Brigg’s Ophthal. ¢. 3. §. 5- 
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: have obferved, Pfhall under each ‘principal Part 
take a tranfient Notice of {ome things'they have 


ek a 


omitted, or but flightly fpoken of. 

~ ‘And my firft Remark fhall be concerning the Mu/- 

“eles of the Eye, and their Equilibration.-’ Nothing 

--  ¢an be more manifeftly an act of: 'Contrivance and 

: Defign; than the Mufcles of the Eye, admirably 

. adapted'to'move ‘it any, and every way; upwards, 
downwards, to this fide, or that, or howfoever we - 
pleafe, or there is occafion for, fo-as to always keep 
that Parallelifm of the’ Eye which is‘neceflary to — 
true Vifion:’ For the Performance ‘of which Ser- _ 
vice, the Form, the Pofition, and the due Strength 
of each’ Mufcle is admirable. And here I might 
anftance the peculiar'and artificial Structure of the 
Trochlearis, and the Auginentation of its Power 
by the Trochlea (17); the Magnitude ‘and Strength 
of the ‘Arzollent Mufcle, fomewhat ‘exceeding that of 
its Antagonift ; the peculiar Mufele called the Se- 
wenth,orsufpenforyMufcle (18),given toBrutes, by réa- 

_ ‘fon of the’ prone Pofture of their Bodies, and frequent 

sn ae yea ge | Occa- 


+ (17) Admirandum Dei artificium ex diverforum animalium com- 
paratione indies evadit manifeftius. Mirantur omnes Trochlearem in 
tn ocule Hominum & Quadrupedum, Co quidem-jure : fed admiras 
tronem ompem fuperat, quod: fine Trochlea cculum movens in Avibus 
‘novum genus Trochlee Longe artificiofins Wittitandi Membrane dederit. 
Blaf. Anat. Animal. p. 2. ¢. 4. ex Stenon. ? 
{Mufculum Trochlearem] per intermediam trochleam tradudtum, 
nunquam intueor, quin admirabundus mecum, ‘Q- Ogos, -exclamem, 
# uovoy. det roysred, Grad a) chet umpyardres LC. Sturmii Eos 
ercit, Acad..9. de Vif. Org. @ Rat. c. 3. §. 4. pig 46. : ae 
C8). Obfervare eff quod Quadrupedes, qui oculos in terram pronos, 
at. pendulos cerunt, Mufculum peculiarem habent, quo Oculi globus — 
Lulpenditur.———Hoc Muftulo Bos, Equus, Ovis, Lepus, Porcus, Xe. 
praediti funt : hoc etiam Canis infruitur, fed alio modo conformatum — 
baker, Willis de’An. Brut. p. 1. c.15. Gc el 
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OF this Opinion alfo was Bartholine Anat. 1.3. ¢ 8. and divers 
- other eminent Anatomifts. | mot <a 
ae ; f 
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Occafions to hang down their Heads :: and t might) : 
{peak alfo of the peculiar Origine, ‘and Infertion of = 
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the lower oblique Mufcle (9), which is very notable, 
dnd many other things relating to thefe Parts: but 
it would be tedious to defcend'too much to thofe 
admirable Particulars. And therefore to clofé’ up, 
thefe Remarks, all I fhall farther take Notice of; 
fhall be only the exquifite Equilibration of ‘all thefe 
Oppofite and Antagoni/t Mujfcles, effected parely by 
the equality of their Strength ; whichis the cafe of 
the Adducent and Abducent Mufeles + partly by their 
peculiar Origine; ‘or the Addition‘ot the Trochiea ; 
which is the Cafe of the Oblique Mu/cles (20)': ‘and. 


_ partly by the natural Pofture ofthe Body, ‘and the’ 


Eye; which is ‘the Cafe of the’ Artollent and Depri- 


ew | 4 ment 
sorter tr 
2 PENA RS 0 


~~ ue ee AN 


= me 2 i 4 
ae &RD* mR ee FE 


+ 


But Dr. Briggs ig of Opinion that the Adnata, and the Mutcles. 


mer Anatomifts, and thinks Probabilins itaque effe hunc- Muftulunk 
nervi Optici attionem’ (per vices), confitinare, ne a prono Bruitorum in-’ 
teffu co copiofo affiuxn humorum debjlitetur..: Ophthal, ¢: 2. $26 °° 
The Mafculus Sufpenforius being in the Porpe/s,as well as Brutes, 
Dr. Ty/on thinks the Ufe of it is not to fufpend the Bulk of the 
Eye; but rather. by its equal Contraction of the Sclerot#s, to ren- 


der the Ball of the Eye more or lef Spherical, and. fo fitter for | 


Vifion. Ty/on's-Anat of the Porpefs, p. 39. eae eee 

(19) Mufculas obliquus inferior onitar a peculiari quidatr forami=, 
ne in latere Orbite ocularis fatto, (contra quam in caters, Sc.), quo 
fit ut ex und paite a Mufeulo trochleari, ex altera vero ab hujus Mul= 


culi commodiffima poftione, Oculus in equilibrio gquodam conjtitutiss — 
_érretorto obtutu ver[we objecha feratut, nec plus jufto. attedat yerfus. 


internum externumyve canthums; qua quidem Libratio omnido nulla 


fuiSet, abfqne hujus Mufculi peculiari originatione ( cujus ratiovomnes 


hucufque Anatomicos latuit.) And fo this curious Anatomift goes. 
on-to thew farther the ftupendous Artifice of the great, Creator in, 


4 ha ¢ ¥ 


this Pofition of the Oblique Muftles.. Briggs Nova Vif. Theor, po 11s. 
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neo Libyo, b. somat? ae We oty esi > 
(20) Befides thofe paiticular Motions, which, the Eye. receives 

from, the Oblique Mufcles, and its Libration, alfo in fome Méa- 

fire, fome Anatomifts aferibe. arigther ,no. lefs confiderable Ute 
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fufficiently an{wer all ‘thofe Ends’ aferibed to. that Mutcle by for-_ 


ho aie ies are de Lay 
fe haa: 
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ment Mufcles.. By this fo.curious and. exa@a Libra- 


tion, not only unfeemly Contortions, and incom: 


modious Vagations of the Eye are prevented, but 


alfoit is able with great readinefs, and exaétnefs to 
apply it felf to every Object. — | | 

_ As to the Tunicks of the Eye, many things might 
be taken Notice of, the prodigious Finenefs of the 
Arachnoides, the acute Senfe of the Retina, the de- 


Licate Tranfparency of the Cornea (21), and the 


firm and firong Texture of that, and the Sclerotica 
too; and each of them in thefe, and every other 
refpect in the moft accurate manner adapted to the 
place in which it is, and the Bufinefg it is there to 
perform, But for aSample, 1 fhall only take No- 
tice of that part of the a: which makes the Pupil. 
It hath been obferved by others, particularly by 


our Honotirable Founder (22), That as we are 


forced to ufe various Apertures to our optick Glafies,. 
fo Nature hath made a far more compleat Provifion 
in NS Eyes of Animals, to fhut out too much, and 


to admit. fifficient Light, by the Dilatation and 


Contraction of the Pupil (23). But it deferveth. 


our efpecial Remark, that thefe Pupils are in divers 
: Animals 


and compreffing it) to make it correfpond to the Diftances of all 


Objetts; according as they are ni h, or far off. Thus. the ingenious 
Dr. Keil; The Aqueous Humour being the thinneft, and moff liquid, 
eafily changeth its Figure, when either the Ligamentum Ciliare con- 
tract, or both the Oblique Mufcles Squeeze the middle of the Ball of. 
the Eye, to sender it Oblong, when Objetts are too near us. Keil’s 
Anat Chap.4. Set. 4. See Wote 22. \ Paes | 
(21) Quis vero Opifese prater Naturam, qua nihil pote? effe calli- 
dis tantam folertiam perfequi potuiffet in Senfibus ? qua primum 


’ Oculos membranis tenuilfimis veftivit, & fepiit s quas primum per- 


bucidas fecit, ut per eas cerni poet < firmas autem, ut continerentur. 

Cicer, de Nat. Deor..L. we ON ere Bee 1": 

(22) Boyl of Final Caufes.... 

(23). 
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pi 232, It is ealy to be obferved, that the Pupil openeth in dark” | 
Places; as alfo when we look, at far diftant Objetts, but contracts. 
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— Chap. IT. Of the Eye. 108 
Animals of divers Forms, according to their pecu- 

_ har Occafions. «In fome (particularly in Man) it 

is round; that being the moft proper Figure for 

- the Pofition of our Eyes, and the Ufe we inake of 

_ them both by:Day and Night. In fome other A- 

nimals it is of a longifh Form: in fome Tranf- 
verfe (24), with its Aperture large; which is an | 
admirable Provifion for fuch Creatures to fee the - 

better laterally, and thereby avoid Inconveniencies, 

as well as to help them to gather their Food on the 

Ground, both by Day and Night. » In other Ani- 

mals the Fiflire of the Pupil is erect (25.), and 

alfo capable. of opening wide, and fhutting up i 

| ADE 


by an Increafe of Light, and when Objeéts are nigh. This Mo- 
tion of the Pupil fome fay, is effe€ted by the circular and ftraighe. 
- Fibres of. the Uvea, and fome attribute jt to the Lizamentum Ci- 
iare. But I have no great doubt bur that they both concur in 
that Attion, and that the Ligamentum Ciliare doth, at the fame 
time the Pupil opens or fhuts, dilate or comprefs the Cryfalline, 
and bring it nigher unto, or carry it farther off the Retina. For 
the Structure of the Ligamentum Ciliare, and its two Sorts of Fis 
bres, drawn with the help of a Microfcope, I fhall refer to Mr. 
Cowper’ Anat. T. rf. sae otis ae 
(24) In Bove, Capra, Equo, Ove, & quibufdam aliis elliptica et. 
[Pupilla]. wt eo wagis in hifte forfan animalibys, qua prono inceffie 
vitkum in agris quaritant, radios laterales ad mala Or incommoda 
utrinque devitanda admittat. Briggs’s Ophthal. c. 7. §. 6. | 
_ Homini eretho, aliifque, &c. caput erigere, @& guaquaverfus cite 
cumfpicere folitis, plurima fimul objefta, tum Supra, tum ixfrd, tune 
e fatere utroque——=vi/u extipiuntur ; quapropter Oculi Pupilla ro-' 
tunda effe debet.—— Attamen Bovi, Sic. caput fere femper proxum 
~——gerentibus, tanthm qua cordm, @ paulo a latere obver{antur, 
intuitu opus eff : quapropter Pupilla——oblonga eff, &c.. Willis de 
Anim, Brut. p-1. G15. pi inti 
_ (2g) Thus Cats (their Pupils being erect, and the fhutting of © 
their Eye-lids tranfverfe thereto) can {0 clofe their Pupil, as to ad- 
mjt of, as it were, one only fingle Ray of Light ; and by throw- 
ing all open, they can take in all the fainteft Rays. Which is an 
incomparable Provifion for thefe Animals, that have occafion to 
watch and way-lay their Prey both Day and Night. 
“ONT ney i  Bige ~.” (36) These 
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‘The latter of which:ferveth to éxclude:the brighter 
| Bightisf the Day and the formér to:take in thé 
more famt Rays’of! the Night, thereby enabling 
thofé No@urnal Animals (Gn whom generally this 
erespForm of the Pupibis) tocatch:their Prey with - 
the: greaver Facility in the dark (26), to {ee ups 
forithe Tanickss0 59) Cov! neqiavoy witathe 
odEhe next: thingoT: fhalt Notice of} wall relate 
to the Haniursof the Eye, and thatonly concern- 
ing the Mechanifm' of ‘the Cryfalline Humour , not 
its\\incomparable Tranfparency 5 nor-its-exact len= 
ticular: Forti}! nor'its curious» Araneous’ Mem-' 
pate kt F brane, 
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(26). There is. befides this, large, opening of. the Pupil in fome, 
Noéturnal Animals, | aqdehea deatrable Provifion, enabling ther 
to catch their Prey in thé dark, and that, is'4 Radiacion. of the. 
~ Eyés) OF Which Dr! Willis thas: Hujus ufus ef? ‘Oculi Pupillam, 
quale jubavi infito illuminate, ut res nottu, @ in tenebris pofitas con- 
fpicere valeat: quate in Pele plyrimim illyfirs eff < at Homini, Avi- 
bus, & Pifcibus deep. “This TMumination he’ fpeaks of, is from 
the.Tapetum in the Bottom of the Eye, or the Shining of the Reti- 
ad bold He Opie Neha eae Oe Nee 
“'Befides which, he faith, the Tr hath a Faculty alfo, in fome, | 
of darting. out Rays,of Light, fo as to enable them to fee in the” 
dark.” Of which he tells this Story ; Wovk quendam cerebro calidio. 
zi praditum, qui pof? uberiorem ‘ini. generofr potum in notte atratd, 
five tenebris profundis, literas diftintte legere potuit. Cujus ratio vi- 
detur effe, quod [piritus animales velut accenf:, adeoque ab hae Iride 
irradiantes, jubareinfito Medium illuminabant. Willis Ibid. 
“Such another thing P/iny tells us was reported of Tiberius Cefar. 
Ferunt Tib. Caf. nec alii genitdrum mortalium, fuiffe naturam, ut 
expervefact us nottu. ail Per haud alio modo quam luce clara, con= 
tweretur omnia. Nat: Hilt. tr. 6.37. fas Coe 
“So Dr. Briggs. Virum. fane calide indolis novi. in comitatu Bed- 
fordienfi degentem, . qui Oculis felingis———donatus. eff 5 adeo, ut 
epiftolam ——— mivé admodiim in loco obfcuro (ubi, eadem, mihi vise. 
apparuit). perlegit. “Hujus vero Oculi (nife quod Pupillas infirniores , 
obtinyete) ab aliarum formations neutiquam difcrepabant. Ophthal, ; 
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Membrane (27); that. conftringeth’and:dildtetlyit, 


and fo varieth its Focus, (if ‘any: fuch Variation i 
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(27) The Tunica Aranea is taken notice of by Frier Bacon, who 
calls’ it Tela Aranea, and faith in hdc continetur——— glaciale vel 
Cryfallinum. Reg. Bacon’s Perfheé#. Diftinét: 2.'¢. 3. The wrinkling 


of this, and ‘thé ‘Corea (as the Skin is of Old Perfons) he thinks - 
ig the caufe of the Obfcurity of ‘the Sight in’ fuch Perfors. Bacon 
Ib. par. 2. cap. 2. But this Tunick fome deny, and others.allow 
of: Dr. 4. M4. of Trinity-College, Dublin, (in his Relat. of Anat. 
Obf-in the Eyes of Animals in a Letter to Mr. Boy/, 404.1682. ane 
nexed to his Anat. Account of the Elephant burnt in Dublin, p. 57.) 
affirms the Tunica Aranea, and faith, Ihave often feen it before twaa 
| exposed to the Air one Minute, notwithftanding what Dr. Briggs faith, 
to the contrary, &e, “Buc’Dr. Briggs his Opinion is, Humor Cryftal- 
linus, nift aeri diutins ex pofitus, vel leniter cottus (infpar lattis) cye 
ticulam non acquirit * que yerd improprié Tunica Aranea dicitur, cur 
fit Yaritum adventitia, ut in Oculo Bovis vecens execto appareat.. Briga’s 
The Cy fialline Humour being ‘of a double Subftance, outwardly 
liké‘a Gelly, towards the Center 4s ‘confiffent’as Suet, upon occa- 
fion whereof its: Fighye may be varicd ; which Variation may, be 


yes rre€ 


making the Cry/alfine more Convex, as well as of moving it to, or 
from the Retina: Ste Grew’s Cofmolog. Sacr. 1.1.04. Now it is 
certain by the Laws of Opticks, that fomewhat of this is abfolute- 
ly neceffary to diftin€t Vifion, inafmuch, as the Rays proceeding 
from nigh Objeéts db mare diverge, and thofe from diftant Ob- 
jects lefS: whith requires either chat the’ Cry/falline Humour thould. 
be made more Convex, or more, Flat; or elfe an Elongation or, 
Shortening of the'Eye, or of the Diftance between the Cy/alline. 


- 


Humour and the Retina.” Ys porn | n 
Bat ‘although Dr, Briggs (fo good a Judge) denies the Tunica 
Cryftallina, contrary tothe Opinion of moft’ former Anatomifts, 
yet there is great reafon to,conclude he was in a Miftake, in my 
Opinion, from. the Obfervations of the French Anatomifts of the 
Cryftalline of the Eye of the Gemp or ‘Chamo, who fay, The 2fem-’ 
brana Arachnoides was very hich, and hard, fo that it was eafily fe- 
patated from the Cryftallinus, p. 145. i ltt il de 
~The fame Anatomifts alfo favour the Surmife of Dr.Grew. This 
(Contraftion of the Fibrés* of the Ligamentum Ciliare on, one: 
fide, and Dilatation on the other] igi make us think that thefe 
cr ee | H : | Fibres 
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there.be, as fome. affirm, with | great -probability,) 
nor laftly, its admirable Approach to, or from the 
Retina, by help of the Char Ligament (28), ac- 
cording as Objects are far off or near, becaufe thefe 


eet 


: Fibres of” the Ligamentum Ciliare are. capable of a Contrattion and 


voluntary Dilatation, like to that of the Fibres of the Mufcles; and 
that this Aétion may augment or dimini{h the Convexity of the Cry- 
frallinus, according ws the need which the Diftance of the Objetis may 
make it to have on the Eye to fee more clearly and diftindtly.. Anats 


¢ vd 


Since my penning the foregoing Notes, having as critically as 


things — 


T could, diflected many Eyes, I manifeftly found the Membrana.. 


Arachnoides, and will undertake to fhew it any one, with great. 


Eafe and Certainty. It is indeed fo Tran 


4 


be taken off before, or the Fitteous Humour behind it, and the 
out-fide of the Cryfalline be. gently flathed, the Arachnoides may. 
be feen to open, and the Craffalline will eafily leap‘our, and pare 
from the Liyamentum Ciliare ; which otherwife it wonld not do, 


For it is by the Arachnoides. braced, to. the Ligamentum Ciliare. 


This Membrane or Tunick, in the Ox, is fo fubfantial and ftrong, 


though thin, that ic yields to, or finks under spa Lancet,, 


and requires (for fo thin and weak a Membrane in appearance) a 
fitong Preffure to pierce it, OE ERIS HE RN RES 
 k28) As Birds and Fifhes are in divers things conformable, fo 


in fome fort they are in their Eye; toenable it to correfpond to 


all the Convergencies and Divergencies of the Rays, which the 


Variations of cach of the Mediums may produce, For this Ser- 


‘vice the Zunica Choroeides in Fifhes hath a Mufculous Subftance at. 


the bottom of it, lying round the Optick Nerve at a {mall Di- 
ftance from it: by which means I imagine they are able to con- 
tract and dilate the Choroeides, and thereby to lengthen and fhorten 
the Eye.’ For the helping in which Service I imagine it is that 


the Choroeides and Sclerotica are in a great Meafure parted, that 


the Choroeides may haye the greater Liberty of acting upon the 
Humours within, 

~ But in. Birds, although the Chotogides be parted from the 
Sclerotica, yet the Choroeides hath no Mutcle, bute inftead thereof 
‘a.curious pettinated Work feated on the Optick Nerve, repre- 


 fented in Fig. 2. In which ¢. 4. e. b. d. reprefents the Choroeides 
and Sclerotica + 4..b the part of the Optick Nerve that is within — 
the Eye: v.v.v. the Vitreous Humour: a. f. g. & the Peden 3. 


b. i, the Cryfadline. For the Reception of this Peéten, the Optick 
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: It Tranfparent, a§ not to be - 
feen diftingt from the Cryfalline. But. if the Cornea and Urea 


Nerve 
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Nerve comes farther within the Eye, tham.iin other Creatures. 
The Structure of this Pecten is very like that of the Ligamentum 
Cilidve,-and'in the Eye of a Magpy, and fome.others, I could per- 
ceive it to be mufculous towards the Bottom. ‘This Peéfen is fo 
firmly fixed unto, or embodied in the Vitreous Humour, that the 
Vitreous Humour hangs firmly to it,'and is not eafily parted from 
it. By which means all the Motions of the Pec#en are. eafily com- 
municated to the Vitreous Humour, and indeed to all contained in. 
the Choroeides. “And forafmuch as the Cryfalline is connetted to the 
Vitreous Humour, therefore all rheAlterations in the Vitreous Humour 
affect alfo the Cryftalline; and the Cryfalline is hereby brought 
nearer unto, or farther from the Retina, as occafion is. 
Befides all which Obfervables in the Choroeides and inner Eye, 
there is this farther remarkable in the Sc/erotica and outer-part of 
of the Eye of Birds, wiz. That the fore-pare of the Sclerotica is 
horay and hard, the middle-part thin and flexible, and Braces inter- 
vene between the fore: and hind-part,running between the Choroeides 
and Sclerotica. By which means the Cornea and Back-part of the Eye 
are brought to the fame Conformity, that the reft of the Eye hath, 
_ The great End and Defign of this fingular and curious Appa- 
ratus in the Eyes, both of Birds and Fifhes I take to be,” 1..To 
enable thofe Creatures to: fee at all Diftances far off; or nigh > 
which (efpecially in the Waters) requireth a different Conformation’ 
of the Eye. In Birds alfo, this is of greateft Ufe, to enable them 
to fee their Food at their Bill’s End, or to reach the utmoft 
Diftances their high Flights enable them to view ; a8 to fee over 
great Tracts of Sea or Land, whither they have Occafion to fly ;' 
or to fee their Feod or Prey, even fmall Fithes in the Waters, . 
and Birds, Worms, ec. on the Earth, when they fit upon Trees, 
high Rocks, or are hovering high in the Air. 2. To enable thofe 
Animals to adapt their Eye to all the various Refrattions of their 
Medium. Even the Air it felf varies the Refraftions, according 
as itis rarer or denfer, more or lefs compreffed ; as is manifeft 
from the learned and ingenious Mr. Lowthorp’s Experiment in Phil. 
Tranf. Nr.2§7. and fome other Experiments fince of the before- 
commended Mr. Hawksbee, both in natural, rarified and com- 
prefled Air ; in each of which the Refrattions conftantly varied - : 
in exatt Proportion to the Rarity or Denfity.of the Air. Vide 9 
_ ‘Hawksbee’s Exp. pag. 17 5. oe. | . te . : 
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to: fome: late thice: Microfcopical. Obfervations (29), 
 eompofed of divers thin Scales ; and thefe made up 
bi of one fingle minuteft Thread, or Fibre, wound ; 
- ound and round, fo as. not to crofs one. another-in 
: any one Place,-and yet to meet, fome in two, and 
ba fome in) more different Centers.':i A» Web not to be 
‘ woven, an Oprick-Leps not to’ be wrought, by any 
Ant lefs than infinite Wifdom, 
dsl Lafily, ‘To:conelude the Parts; ofthis) admurable 
@rgan, -¥ fhall»make only one Remark mote; aid 
that is about*its' Nerves.” ‘And’ heré among others, 
the admirable Make of the Ogzick Nerves. might 
deferve to, be taken-notice of im the firft Place, «their 
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ek eased, ah. Io guns SY ha A RRL 2) aed 
_ Bb fides, this Conformity, ini general -bétweemthe'Eyes of Birds 
and. Fithes, Du Hamel-tells us of; a .fingular: Conformity. inthe 
Covmorant's Eye, nd thats -igchat the Coyjtalline 18 globous,. as:ih 
Fithes,,to, enable it-to: pus eits Preyunder Water: which: 
3. Faber, in Mx, Wiest Wy do with wonderful fwiftuesi, 
and for a long tome. i Wl Oenitholipagzgsd fox) Se) ai enioe 7 
, (29) The: Cryffelline: Humour, : .whenw dried,: doth manifefily 
enough. appear fo be! made up.of manyWery chin! fpherical La 
‘amines ov Scales Tyingion¢ upon another. |” Mr. Lewmenhock reckons’ 
there may be 2000 oF them ini one Cry /alline, from the owermoft! 
- tothe Center.” Every, onevof thefe Scales, he faith, he hath difeo-- 
vered to-be made up.of one fingle Fibre, or fine? Thread wound, | 
. in 2-moft ftupendous manner,. this way, and that way,” fo as to 
run feveral.Courfes, and meetin'as many Centers, and yet notte 
interfere, or crofs. one anothers iniany one place. “In Owen, Sheep 
Hogs,; Dogsy:\and* Cats, ther Thread {preads ‘into’ three fevéral 
Courfes, .and. makes as many Ceriters : ‘in Whales’ five’; but: 
+ in Hares and Rabbets only.twe: | In. the whole Surface of an -Ox's” 
© €nftalline, hexeckonsithere avemore than 42006 Fibres juxta-pofited. 
| For the: right. and. clear uaderftanding of the manner: of which 
admirable-picce of Mechanifm, iI fhall refer to his’ Cuts and De- 
{eriptions in, Philof. Trawf. Nes. 165 and/2 93. The: Truth hereof | 
TL have heard fome ingenious: Men queftion, © ‘But it ig What I my | 
-,  felf have feen, and can fhew to any: Body; : with the Help of ‘a+ 
" _ good Microfcope. 3 Bre es 
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Qhap. dk Ofvbetye aoe 
Medullary Part(39): terminating: in the: Brainit elf, 


the Teguments’ propagated from the Meninges, and 
terminating im the Coats of ithe Kye; and: their 
commodious Infertions into the Ball of the Eyes 


in forme divedtly-‘oppofite to the’ Pupiliof the Eye, - 


in others obliquely: towards one fide (31). ‘But moft 
of: thefe things have been treated: of, and the Con- 
venice thereof fet ‘forth by ‘others that have written 
of God’s Works. -1 fhall therefore take notice only 
of one wife Provifion the Creator hath made about 
the-Motion of the-Eye, by uniting into one-the 
Third Pair of Nerves, called the Motory-Nerves (32)5 
each of which fénding its Branches into each Mufcle 
ofeach Eye, would caufe a Diftortion im the Fyes; 
_ but being united into one, near. their Infertion into 
the Brain, do thereby: caufe both Eyes to-have'the 
fame Motion’ ;fothat when one ‘Eye’ is mnoved this 
way, and that ‘way, to this and, that Object, "the 
other Eye is turned the fame way alfo..... see 
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the Smord-Fiff, to. be.nothing. €lfe. but a large Membrane folded 
according to its. Length.in. many. Doubles, almoft like a Fan, and 
invefted by the Dura Mater: whereas ‘in Land-Animals it is: 
Bundle of Fibres, VY. Bhil, Tranfo Wr.2J0 > 

(ga). Certiffimurm sefty-quod. in omnibus Oculis Humanis: (quos fal- 
tem mihi diffecare contigit,) Nervus Opticus Pupillo € diametro oppo. 


Thus 


(30).-S: ‘Malpighi. obferved ..the smiddle of the Opvick-Nerve of | 


niturs Xe, Briggs’s Ophthal. -c.3. §. 15. Ita Willis de Anim. Brut. 


pe Foc 15. BR wa oes | Cer . d po: bbls 
Nervi: Opticiin. Nobisy:ttem: in Cane, Fele .(& in cateris: fora 
animalibus calidis)\adfundumOculi delati Pupillea regioni profpiciunt, 
dum interim in aliis Quadrupedibus, uti etiam in Piftibus. @ 
Volucribus oblique. fempri'Tunice Sclerodt inferuntur. Unde, &e,, 
Willis ibs “c. Bt Qa Baw, 2 2200 Lit) pees SAY Oe 


“«(32).'Ebis Pair is united at its Rife’; whenceis commonly drawn’ 


@-Reafon why one Eye being -moved towards.an Object, the other is 


Patsholine. Anat. Libellas.g..c02. 000% 5) 
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diretted aifo to the fame, .Gibfon’s Anat. Book Ill. Chap. 11. Soj 
yes omen A, 1) af i. 9 
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Of the Bye. Book: TV, 
Thus fromethisitranfient and flight! View.(I. may 
call it).of the. Parts:of the Eye;:at: appears what 
an admirable Artift wasthe\Contriverthereof, : And 
mowluthelo ish dds otti’ amoiteinl cuurbempnos * 
_ 0 Seventh, and laft Place; Let usconfider what Provi« 
fion this admirable ‘Artift hathomade for the -Guard 
and Security of this: fo : well! formed »Orgair( 33): 
And here we fhall:find the! Guard-equivalent-to 
ite sortott oles sidiszacls Led? T. eahoW abo; fe 


~ (33), Among all ‘the other, Security, the,, Eye\hath,, we ‘may, 
reckon the Reparation. of the Aqueous Humour... By which means 
the Eye when wounded, and that in-alt Appeararice’- very dange- 
roufly too, doth often recover its Sight.'"’ Of -which Bern: Pere 
saftha gives divers Examples Ancient'and Modern. One is from 
Galen of a.Boy {o.,wounded, ‘that, the Cornea. fell, and became 
Haccid, but yet recovered his Sight, Other fich like Inftances 
alfo he gives from. Realdus Columbus, Rhodine, anid Tulpius 5° and 


one that he cured himfeélf/in-thefe Words, ''Ego in Wobiliffimi vire 
Filiola fimilem cafum obfervavi: bec dum levibus de caufis cuns 
Fratre altercaret, ifte iracundia percitus cultellam Scriptorium ap- 
prehendit, & fororis oculo vulnus inflizit, unde humor aqueus effhuxits. 
Focatus prafentem Chirurrzum juffi Sequens cellyrium anodynum ee 
exficcans tepide fapius admovere. Kk aq. Plantag. Ziv Rofar. Sanicul. 
Euphraf. aa Zi Trochife. alo, Rhas. cum Opio Dit Tutie ppp Di Crock 
sriext. 5{s. M. Hoe Collyrium inflamiiationem' compefcuit, vulnus 
Sicavit & fanavit. © Hine - poft aliquot menfes Humor aqueus fuc~ 
Arevit. Nam Vifys, fed debilior cum fummo Parentnm audio redi- 
wit. B. Verzafche Obferv. Medice Obf 4\” < ' 1 PRA 

Another Cure: of ‘this Kind was experimented by Dr. Daniel 
Major upon a Goofe, “Ann. 4670. the Aguéous Humour. of both * 
whofe Eyes they let out, fo that the Eyes fell, and the Goofe 'be- 
came quite Blind. But without the Ufe of any Medicine, in about. 
two Days time, Nature repaired the watery Humour again, the 
Eyes returned to their former. Turgency, and the Goofe was in a 
Week after produced feeing before Twenty. Eight or Thirty Spe- 


Gators... Ephem. Germ. T. #. Add. ad Obfiary. swei 


From the fame Caufe, I doubt not, it was that the Eye of a: 
Gentleman’s Daughter;-and thofe of a.Cock;:when wounded, * fo 
that the Cornea funk, wereireftored by a Lithuanian Chymift, thar» 
paffed for a Conjurer, by the’ Ufe of a Liguor. found in May, ‘in? 
the Veficule of E/w. Of which fee Mr. Ray's Catal..\Cantab. in 


———- Ulmus, from Hera, 4b Heers. 


| j | (34) Pale 
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- Ufeand Excellency of ,the Part. . The whole Organ, 
fortified, and fenced, with ftrong, compaé Bones, 
~ lodged in a ftrong, well-made Socket, and the Eye. 
it felf guarded with a nice-made Cover (34). Its 
Humours, and its inward ‘Tunicks, are indeed ten: 


der, 


(34) Palpebre, que funt terumenta Oculorum, molliffima talttt 
ne laderent aciem, aptifime fale, ad claudendas Pupillas, ne, 


quid incideret, G ad aperiendassidque providit,ut identidem fieri poffer — 


cum maxima celeritate.: Muniteque funt Palpebra tanquam valle 
pilorum + quibus @ apettis oculis, fe quid incidevet, repelleretur, &. 
fomno conniventibus, cum Oculis ad cernendum non egerimus, ut qui, 


+ FSP 


and forve for Tears 5 together with the Reafon why Man alone, 
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Po ae Pip saa to ‘their tender, ‘curious Ulfes : 
' but the Coats; without, are’ context ‘and callous, 
firm and ftrong. And m fome Animals,’ particu- 


who is 2 fociable Animal, doth exhibit his focial Affe€tions by 
fuch outward Tokens, as Tears ; the Werves alfo, and other Organs 
actitip in this Miniftry..: I ‘might alfo fpeak of the Paffages for 
difcharging the fuperfluous Moifture of the »Eyes through» the 


Noftrils, and much more of the like kind.’ .But ‘it: Would ' take. 


ap too ‘much Reon in théefe Notes; and therefore: it fhall fuffice: 
to give only fuch Hints, as may create a Sufpicion of noble: Oc~ 
conomy and Contrivance in this (1 had almoft faid) leaft confide>, 
rable part of the Eye.” ‘But for “particulars: I fhall refer: co the’ 
\Anatomifts ; and for fome of thefe things, particularly to: Drs- 
Witlis’s Corch, Anat, and de Anim Brot. “and Mr. Cowper's Elegant 
Cuts in the rr Tab. of his Anatomy. vy’ waa an 
To the Eye-lids we may add another Guard afforded the Eyes 
of moft Quadrupeds, Birds, and Fithes, by the mictitating afem- 
brane,’ which Dr. Willis gives this Account. of, Plurimss ( Anima= 
libus] ‘guibus Mufculus Sufpenforins adef?’ (which Limitation he: 
needed not to have added) etiam alter’ Membranofus conceditur, qué 
— juxta interiorem oculi canthum fitusy quando elevatur, Oculi ¢lobum 
fete totum obtegit. -Hujus ufus effe videtur, ut cum Beftia inter 
gramina, &Xc. capita (ua propter vittum capeffendum demerg unt, hie 
Muftulus Oculi Pupillam, ne a ftipularum incurfu feriarur, otculit 
munitque. De Anim Brut. p. 1. 95. i. avi 
“This Membrane’ Man hath not, he having’ little Occafion: to 
thruft ‘His Head into fuch Places of Annoyance; as: Beafts, and 
éther Animals have ; or if he hath, he can defend his Eyes with 
his Hands. But Birds (who frequent Trees and Bufhes) and: 
Quadmpeds, (Hedges, and long Grafs,) and who have no part 
ready, like the Hand, «to: fence off Annoyahees ; thefe, I fay, 
have this incomparablé Provifion' made for the-Safety of their 
Eyes. . And for Fifhes; as they are deftitute of Eye-lids, becaufe 
~ Gn the Waters there isndé Occafiorn for'a Defenfative-againft Duft 
and Motes, offenfive to théEyes of Land-Animials, nor'to moiftert 
and wipe the Eyes, as the Eye-lids do 3‘ fo the ni€titating-Mem- 
braie is an abundant Provifion for all’theix Occafions, without the 
Addition of the Eye-lids. -O0L DUD DE Mela weer Tg ett 


And now, if we refiect; are thefe the Works ‘of any thing but 


a Wife‘and indulgent Agent?) © 
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- Jarly Birds (35), forme Part of thofe'Toniclesthave 
the'Nature, and Hardnefs of Bohne,’ or Horn.) 
But for 


y +k te 


~ ‘Yhus have I furvey'd this fire Senfe:of Animals, 
I may fay, in acurfory, not accurate, frit manner, 
confidering the Prodigious Workmanthip thereof’; 
ut fo as abundantly to demonftrate it td be the 
Contrivance, the Work of no’lefs'a Being than the 
infinitely Wife, Potent, and Indulgent Creator (37). 
For none lefs ‘could compofe fo admirable an Or- 
gan, fo adapt all its Parts, fo adjuft it to all Oc- 
cafions, fo nicely provide for every Ufe, and for - 
every Emergéncy :.InaWord, none lefs than GOD, 
could I fay, ‘thus contrive, order,’and provide an 
Ps Plhaan te heh Sees 
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(38) Although the Hardnefs and Firmnefs of the Adnaté or 
Stlerotica'in Birds ista ‘good Guard to their Eyes, yet Ido ‘not 
think it is' made thus fo-ymuch for a Defence, as to, minifter to the 
lengthening and fhortening the Eye,mentioned before in Mote 27.° 

(36) Cochleis “ocuslorum vicem Cornicula bina pratente implent. 

_ ‘Plins Nat. Hift. 1.1z. c. 37. See more of the Eyes of Snéiles 
before in Note yo: and in Wote ry. I faid that I fufpetted afoles 
alfo might thruft out, or withdraw their Eyes more or lef Within 
the Hair and Skin. . ee) 
(37) The diligent Sturiniue' was fully perfwaded there “éould 

‘Mot be any fpeculative Atheifm' ia any one that fhould well furvey 

‘the Eye. “Wobis, faith he, fuit pet/uafiffimum Athei(mum, quene 

‘votant [peculativum, h.'e. obfwmatum de Deitate in Univer(o nulla 

Perfuafonem, habere locum aut invenive non poft in evhomine quivel = 

‘Unius corporis arganici, & fpeciatim Oculi fabvitam attento wine = 


Weak wii de 7; ue + ¥ tg a La ter <r} £ eet spat ives : a : ‘ 
Ampexerit. “Stuim, Exerc, Acad. 9. “De Vif'Organ, 8 Rat, in | 
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a ae. 4 Of the Bye. Book IV, 
Organ, as magnificent and curious, .as the Senfe is 
-—‘ufeful... A Senfe without which, asall the Animal 
*.- World would be in perpetual Darknefs, foit would 
‘Jabour under perpetual Inconveniencies, be expofed 
_ to pespetual Harms, and fuffer perpetual Wants and 
‘Diftrefles. But now by this admurable Senfe, the 
- great GO D who hath placed us in this world, hath 
as well provided for our comfortable Refidence in 
it ; enabledus to fee, and chufe wholfome, yea de- 
licate Food, to provide our felves ufeful, yea gau- 
dy Cloathing, and commodious Places of Habita- 


tion and Retreat. We can nowdifpatch our Affairs 
with Alacrity and Pleafure; go here and there as 
our Occafions call us. Wecan, if need be, ranfack — 
the whole Globe, penetrate into the Bowels of the 
Earth, defcend to the Bottom of, the Deep, travel 
3 to the fartheft Regions of this World, to acquire 
Wealth, to encreafe our Knowledge, or even only 
to pleafe our Eye and Fancy. We can now ah 
about us, difcern and fhun the Precipices, and 
Dangers, which every whereenclofe us, and would 
deftroy us. And thofe glorious Objects which -fill 
the Heavens and the Earth, thofe admirable Works 
of God which every where furround us, and which 
would be as nothing to us, without, being feen, do 
by means of this noble Senfe prefent their Glories to 
us (38), and fill us with Admiration and Pleafure. 
But I need not expatiate in the ae ei 
| raifes 


(38). The Glorious Landskips, and other Objects that pre- 
fent themfelves to the Eye, are manifeftly painted on the Retina, 
and that not ereét, but inverted as the Laws of Opticks require, 
and is manifeft to the Eye, from Monfeur Cartes Experiment, 
of laying bare the: Vitreous Humour on_ the back-part of the 

. Eye, and clapping over it a bic of white Paper, or the Skin of 
t. an Egg ; and then placing the fore-part of the Eye to the Hole 
| of the Window of 4 darkened Room. By which means we have 
a pretty Landskip of the Objects abroad invertedly painted ae i 
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Praifes of this Sence, which we receive the Benefit 
of every Moment, and the want, or any defect of 
‘which, we lament among our greateft Misfor- 


tunes. 
Leaving then this Senfe, I fhall proceed to the 
other Four, but more briefly treat of them, by rea- 
fon. we have fo ample a Sample of. the divine Art 
in the laft, and may prefume that the fame 1s ex- 
erted in all as well as one. For .a Demonitration 
of which, let us in the next place carry our Scru- 
tiny to the Senfe of Hearing. 


| the Paper, on the back of: the Eye. But now the queftion is, 
how in this cafe the Eye comes to fee the Objefts erect ? Mon- 
Feur Cartel’s anfwer is, Wotitid illius ex nulla imagine pendet, nec 
ex ulla a€tione ab objettis veniente, fed ex folo fitu exiguarum Pare 
bum cerebri, ¢ quibus Nervi expullulant.——- Es ¢. cogitandum in 
Oculo———it4m capillamenti nervi optics ——= re{pondere ad alium 
Yuendam partis cerebti———qui facit ut anima fingula loca chgnof> 
Cat, qua jacent in rettd, aut quafi retta lined , utita mirati non dem 
beamus Corpora in naturali frtu videri, quamvis tmago in oculo de 
lineata contrarium habeat. Dioptr. c, 6.' But our moft Ingenious 


Mr. Molyneaux anfwereth thus. The Eye is only the Organ or Inftrus . 
To enquire then 


iment, “tis the Soul that fees by means of the Eye. a> Ene 
how the Soul perceives the Objeé erect, by an inverted Images, 
to enquire into the Soul’s Faculties, Bub ere€t and inverted are 
only Terms of Relation to up and down, or farther from, or nigher 
to the Center of the Earth, in parts of the fame thine. ——But 
the Eye, of yi #ve Faculty takes no notice of the internal Poffure 


Of its one Parts, but ufeth them as an Inftrument only, contrived 


by Nature for the exercife of fuch a Facultj———Let us imagines 
that the Eye [on its lower Part} receives an impulfe (by a Ray 
from the uper Part of an Objeét,] muff not the vifive Faculty be 


necefarily diretted hereby to confider this Stroke, as coming from . 


the top rather than the bottom [of the objet] and confequently be 


A rected to conclude it the Reprefentation of the Top? Hereof we 
eed be fatished, by Suppofing a Man ftanding on bis Head. For 
& though the upper Parts of objects are Painted on the upper 


Parts of the Eye, yet the ‘Objetts are judyed to be Erect. What is 


f ith of Erect and Reverfe, may be underffood of Sinifter and Déx>- 


Fer, Molyneauk’s Dioptr. Nov. Part 1, Prop. 285 
2% aS SS eee Se I See ee : 


f 


Cw Ar: 


eC lead PU Nat ie Ne Oe Age eee ke NT aye PU ay 2 . Bee eee “hear 
Pam IAG Nk Souk ce US 
Mi ‘ PAR ‘cee we vee 


i f ; y ‘ Nii 7 i pus j * =z " Ay 
eG Pt ee) WAT 
tbe Ea 

‘ i) RTE ae Me Biss 


Book IV. | 
. s 


cape i. 
4 we 
Be aM 
‘ 2 ae Ys 
* age 


Pe dae we Gs oA De LL, ee 
e | a ‘ Of the Senfe of Hearing. 


ew, of 
. 


-~ Oncerning the Senfe of Hearing, I fhall take 
if Xy Notice of two things; the Organ, the Ear; 
: and its Objet, Sound. ie LE 
¥. For the Organ, the Ear. I fhall pafs by its 
convenient Number of being double, which (as in 
_ the laft Senfe) ferves for the commodious Hearing 
every way round us; as alfo is a wife Provifion for 
the utter Lofs, or Injury (1) of one of the Ears. 
But Ifhall a little infift upon its Situation, and its 
admirable Fabrick and Parts. | : 


te 
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- (1): Lprefume it will not be ungrateful to, take notice here of 
wr admirable, .as well as ufeful Sagacity of fome deaf Perfons, 
that have learnt.to fupply, their want of Hearing by underftanding 
what is faid, byethe Motion of the Lips. My very ingenious Friend 
Mr. Waller, R..8. Secr. gives this Account, There live now, and have 
from their Birth in our Town, a Man, and his Sifter, each about 
fifty Years Old, neither of which have the leaf? Senfe of Hearingy—— 
i get both thefe know, by.the Motion of the Lips only, whatever ts faid 


i tothem, and will anfwer pertinently to the Queftion propofed to them. 
Py ~ The Mother told me they could hear very well, and. {peak 


| when they were Children, but both loft that Senfe afterwards, which 
ne makesthem retain their Speeeh : though that, to Perfons not ufed 
to them, is a little uncouth avd odd, but intelligible enough. ‘Phils 
; ‘Tranf Nr. 312... er as 8 hr wewet oie Rae Mts 
fe » Such. another Inftance is that of Mr. Gody,, Minifter of St. Gers 
5 vais in-Genevg, his Daughter. She is now about Sixteen Years old. 
Her Nurfe had an extraordinary Thicknefs of Hearing: at a Year old, 
the-Child. fpake all thofe little Words that Children begin to [peak at 
that Age.——=At two Years old they perceived (be had loft her Hear- © 
ing, and was fo Deaf, that ever fence, though fhe hears great Noifes, 
ae Set [be bears nothing that one can {peak to her.————=—But_ by obferying 
the Motions of the Mouth and Lips of others, fhe hath acquired, fo 
many Words, that out of thefe fhe hath formed a fort of Jargon, im 
* mebich, [he eas hold Converfation. whole Days with thoje, that can 
LE BE aie 
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the Body, (like as I {aid the EVve.s,) im a-part:hear: 
the common Senfory in the’Brain, to give the mote 
fpeedy Information ;/ in a Part where it canbe! bt 
guarded, and where it is‘moft ree from. Annoy 
ances and Harms: it felf}, and »where it gives ‘the 
_-Jeaft Annoyance; and Hindrance to the Exercifes of 


any other Part ; :in-a Part. appropriated to thé pé+- 


_ culiar Ufe of the principal Senfes; in the moft lofty; 
eminent»Part: of the Body. 5 where:itican perceive 
- the moft Objects, and receive the greateft Informa= 
tion :» And laftly; ima Part-irthe: Neighbourhood 
of its Sifter Senfe the Eye ; with whom it hath pe- 
culiar and admirable Communication by its Nerves, 


_as I intend to fhew in its proper place. In refpec: 


then of its Situation and Place inthe Body, this 
Senfe is well defigned anid ‘contrived, and may. .fo 
far be accounted the work of .fome. admirable Ar: 
tift. But, >: ee Oe bob Cn be 

2 If we'furvey its Fabrick and Parts, it will 


appear to bé an adinirable Piece of the divine Wife | 


dom, Art and Power, For the Manifeftation of 
_ the inward Part of this curious‘Organ. Pat 
t. For the outward Ear. If we obferve its Stru- 


eure in all kinds of Animals,, it. muift needs be:ac- 


which; let us diftinély furvey the outward,-and 


o_o knowledged 


Speak her ona Langhage. I could underftand ome of her Words, but 


could not comprehend. a Period, for it feemed to-be but a confused Woife. . 


She knows nothing that is [aid toher, unlefs fhe feeth the Motion of theix. 
— Mouths that fpeak torher 5 fo that in the Night, when it is neceffary 
to fpeak to her, they muft light a Candle, Only one thing appeared 


the firangef? Part of the whole Narration » She hath a Sifter, with 


whom fhe bath prattifed:her Language more than with any other : 
And in the Night by laying her Hand on her Sifter's Mouth, fhe can 
perceive by that whas fhe faith, and fo can difcourfe with her in the 


Night. Bithop :Burnet’s Let. 4. vag. 248: 
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eFar.  ~—- Book. IV. 
knowledged to be admirably Artificial, it being fo 
nicely prepared, and adjufted to the peculiar Occa- 
fions of each refpective Animal. In Man (2), it is 
ofa form proper for the ereét Pofture of his Body. 
In Birds, of aform proper for Flight’, not protube- 
rant, becaufe that would obftrué their Progrefs, but 
clofeand covered, toafford the eafier paflage through 
the Air. In quadrupeds, its Form is agreeable to 
the Pofture, and flower Motion of their Bodies : 
and in thefe\too, various, according to their vari- 
ous Occafions.’ In fome large, erect, and open, to 
hear the leaftapproaches of Dangers (3), in others 
ar) tr ey covered, 
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_ (2) Leannot bur admire that our moft eminent modern Ana- — 
tomifts thould not agree, whether there be any Mufcles in the ~ 
outward Ear of Man or not. Dr. Keil faith, there are two; Dr. 
Drake the fame Number; and Dr. Gib/on makes them to be four . 
So alfo doth Monjfiewr Dionis, and fo did the ancient Anatomifts’: 
But Dr. -Schelhammerexprefly denies there are any, and faith, 
Seduxit autem reliquos Brutorum Anatome, in quorum plerifque ta- 
Tes Mufculi plures inveniuntur 5 putarunt autem fortaffis ignominio- 
Sum Homini, fe non & bis inftruttus effet, @ minus inde perfettum 
_@nimal fore, Schel. de Audit. p- ec 4. § 7. But Valfalva 
who wrote very lately, and is very accurate in hig furvey of the 
Far, faith, Muftuli auricule pofteriores quandoque quatuor, quando- 
que duo ; fed ut plurimum tres adnotantur ; & quando folum dus 
“fe manifeftant, tune unus ex illisduplicato tendine ver{us Concham — 
deferri folet. Horum mufculorum in numero varictatem non folum 
tn diverfis ; verum etiam in eodem fubjecto quardoqne vidi. Ex) 
quibus.differentiis fuborte funt Auétorum difcrepantiainbarum Muf- 
culorum numero, ¢ pofitu : quod non eveniffet, (i pluriesindi- 
verfes Corporibus iidem Mufeuli quafiti effent: Ant. Mar. Kalfalva. 
de Aur. Human. c. t. §. 6. But Dr. Drake thinks fome of Val- 
Jalva’s Mufeles the produ. of. Fancy. Mr. Comper makes them: 
to be three, one Attollent, and two Retrahent :Muftles, Sec Anat. 
‘Tab. I2. i 18 We 

\ (3) Tater catera fanimalia aurita] maximé admirabilis eft auris 
Leporing fabrica, quod chm timidiffimum animal fits & provfus ins 
erme, natura id tum auditu, acutiffimo, tanguam:hofiium explora- — 
tore ad perfentienda pericula, tum pedibus ceuarmis ad. currendum 
a muniffe videtur. A. Kircher’s Phonurg. ka, §. 7. Teale 
nat. 2. CIicH) iP 
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covered, to keep out noxious Bodies. In the fub- 
“terraneous Quadrupeds, who are forced to mine, 
and dig for their Food, and Habitation, as a pro- 
tuberant Ear, like that of other Quadrupeds, would 
_obftrué their Labours, and be apt to be torn and in- 
jured ; fothey have thecontrary (4), their Ears fhort, — 
lodged deep, and backward in their Head, and 

| pafling 


(4) Moles have no protuberant Ear, but only 2 round Hole be- 
eween the Neck and Shoulder ; which Situation of it, together 
with the thick fhort Furr that covers it, is‘a fufficient Defenfative 
againft external Annoyances. The Meatus Auditorius is long,round, 
and cartilaginous, reaching tothe undér part of the $kull. Round 
the infide runs a little Ridge refembling two Threads of a Skrew, 
at the Bottom whereof is a pretty Inler, leading to the Drum, made 
on one fide with the aforefaid cochleous Ridge, and on the other 
with a fmall Cartilage. I obferved there was Cerumen in the Me- 
atus. 

As to-:the inner Ear it is fomewhat fingular, and different from 
that of other Quadrupeds, and mueh more from Birds, although 
I have met with fome Authors that make it agreeing with that af 
Birds. There are three {mall Bones only (all Hollaw). by which 
the Drum (to ufe the old Appellation) or the Membrana Tympani 
(as others call it) a€teth upon the Auditory Nerve, The firft is the 
Mallews, which hath cwo Procefles nearly of equal Length ; the 
longer of which is braced to the Membrana Tympani,. the fhorter 
to the fide of the Drum or Os Petrofum ; the back part of it re- 
fembles the Head and Stalk of a {mall Mufhroom, fuch as are 
.pickled. On the back of the Mallews lies the next {mall Bone, 
which, may be called the Incus, long, and without any Procefs 

having fomewhat the Form of the fhort Scoop wherewith Water- 
Men throw the Water out of their Wherries. To the End of 
this, the Third and laft fmall Bone is tacked by a very tender 
Brace. This little Bone bears the Office of the Stapes,, but. is 
only forked without any Bafe. One. of.thefe Forks is at one 
Fenefita, or Foramen, the other at anothers in which Fenefre ¥ 
apprehend the Forks are tacked: to the Audirory Nerve. . Thefe 
Fenefira (equivalent to the Feneffra Ovals, and Rotunda in o- 
thers) are the Inlets into the Coch/ea. and Canales Semicirculares, 
in which the Auditory Nerve lieth, . The Semicircular Canals lie 
ata Diftance from the Drum, .and are. not lodged (as in other 
Animals). in a ftrong thick Rody of Bone, but are chrujt out with- 
coarse. 3 , | in 
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pafling to the ander part thereof, aiid all fafficiently 
fenced and guarded.’ “And as for Infects,’ Reptiles, 
and the Inhabitants of the Waters; if they enjoy 
this Setife, (as there is great reafon to think’ they 
do.) it may probably be lodged cbrnmodicufly un- 
der the fame Security and Guard, ‘as the Smelling, 
or fonte other Senfe'is.” Age: kien 
"Aid moreover, as the Form of this Organ is va- 
rious in various Animals, fo in each of them its 
Structure is very curious and obfervable, being in 
all admirably contrived to collet the wandering, 
| circumambient Impreifions, and: Undiulations of 
| -Sound,-and to convey them to the Senfory within, — 
\ Jf Lthould' run over the feveral Genera:‘of: Animals; 
. we might gk paar he Be) the Handy-Work — 
_ - Of God.(5), even in this fo inconfiderable Part of ~ 
Animals, ‘But I fhall.only, carry .my reso 
‘ Sy shaetonts) few rode Doyrsics ac .Gehivag ) Rear tier 


fuyis 1h} 


*, in the Skully’ making an! Antrum, ) with an handfome Arch lead- 

ing‘into ic, into: which a partof the Brain entersis 00) 
“One ‘Leg ofthe. Malleus being fattenedito the Membrana Tym- 
pani, and the: Incus to the'back. of the) Mal/eus, and the top of 

' that co'the:top ‘of the Stapes, \ and the Forks or Branchés of the 
. Stapes'to the Auditory Nerve, Ll obferved that whenever I moved 
: the Membrane; all the little Bones’ were at the fame time moved, 
oe and confeguently the Auditory Werve thereby affctied ‘alfo. 

« EShepetthe Reader willvexeafé.me for being fo particular in 
this Organconly of the Mole,°a defpifed Creature, butas notable ~ 
an Example’ of God's Work, as its Life-is diffcrent'from that of: — 
other Quadrupeds ; for which feafon* it partly is thar Ihave en- 
Jarged on°vhis part differing from that of others, and which no 

- Body thar? khow of} ‘hath’taken ‘much-notice of, and which is 

ne not difcoverable-without great-Patience and:Application’;' and 

: sek “becaafe “by comparing thefe Obfervations: with’ Book VIZ. 
thap- 2. © Wore 4.--we'may judge how’ the Senfe of Hearing is 

performiddyio% 3 cueeT ly 1 area, Silt cl Mave) 9 : 

03) Mnion® ‘many Varieties, both in the innev;\ and outer Ear, 
— thofe-which ‘nppeiv inthe Paffaze inte the'Rock-bone, are remarkable, 


f, Rovian dn Owl ibat perches on a Tree dr Beam, and hearkens ~after 
the Brey beneath her, it is produced farther out above, than it w 
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Chap. T. Of the Ear. 


that of Man. And here the firft thing that offereth ie 
it felf to our View is the Helzx, with its tortuous — 


Cavities, made to ftop, and collect thefonorous Un- 

~ dulations, to give them a gentle Circulation and 
Refraétion, and fo convey them to the Concha, or 
larger and more capacious round Cell at the en- 
trance of the Ear. And to bridle the Evagation. of 
the Sound, when arrived fo far, but withal not to 
make a Confufion thereof, by any difagreeable Re- 
percuflions, we may takenotice of a very curious . 
Provifion in thofe little Protuberances, called the 
Tragus, and Antitragus ot the outward Ear, ofa 
commodious Form. and Texture (6), and conveni- 
ently lodged for this Ufe. ‘The great Convenience 

- and Benefit of this Form and Contrivance of the 
_outward Ear, is fufficiently manifeft by the want 
thereof, which caufeth a confufion im the Hearing, 
with a certain Murmur, or Swooing like the fall of 
Waters (7). ante Tan 

| Another 


below, for the better Reception of the leaft Sound. But in a Fox, 
that feouteth underneath the Prey at Rooft s it # for the fame rea- 
fon, produced farther out below, Ina Pole-Cat, which hearkens 
frraight forward, it is produced behind, for the taking of a for- 
sward Sound. Whereas in an Hare, which is very quick of hearing,, 
and thinks of nothing but being purfued, itis fupplied with a bony 
Tubes which as a natural Otocouftick, is fo directed backward, as 
toreceive the fmalleft, and moft.diffant Sound that comes’ behind 
ber. Grew’s Cofmolog. Sacr. lib. 1. ¢. 5+ §. 6. ave 
6) The Texture of the Tragus and Antitragys, is fofter than 
that of the Helix; which feryeth gently to blunt, not forcibly 
to repel the Sound in the Concha. hi : 
(7) Dr. Gibfon's Anatomy, Chap. 22. Book II. 
_ Thofe whofe Ears are cut off, bave but a confufed way of Hear- 
ing, land are obliged either to form a Cavity round the Ear with 
their own Hands, or elfe to make ufe of 2 Horn, and apply the end 
of it tothe inner Cavity of the Ear, in, order to recerpe the agitated 
Ait, °Tis likewife obferved,, that thofe whofe Ears jut out, hear 
better than flas-eared Perfons.. Monfieur Dionis’s Anat. De- 
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‘Another wife Provifion of the Creatér is inthe 
Subftance of the outwatd‘Ear, which is Cartilagi- 
nous, the fitteft for this place. For (as ai ingenious 
Anatomift (8) obferves) ‘‘’if it had been Bone, it 


- would have beén troublefome, and might by:ma- 


“© ny Accidents have been brokenoff: 1 Fleth, it 
<¢ would have been fubject to Contufion.”.. But in- 
deed a worfer Confequence than this would have 
enfued fuch a foftnefs as that of Flefh, ‘and that-is, 
it would neither have remained expanded, : neither 
would it fo kindly receive and-circulate the Sounds, 


; pe a retard, or blunt their Progrefs into the 


inward Organ. * But being ‘hard, and curioufly 
{mooth and tortuous, Sounds find an eafie pailage; 
with 4 regular Volutation and Refraétion ; as ma 
well-built Arch, Grotto, or mufical Inftrument, 
which magnify and meliorate Sounds, and fome 
of which convey even a whifper to a large De 
ftance (9). But trom the outward, let us carry our 


Ze To 
one 
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(8) Gibf- ibid. , 
(9) It would naufeate the Reader to reckon up the places 


famed for the Conveyance of Whifpers,’ fuch as the Prifon of 


Dionyfius at Syracufe, which, is faid to encreafe a Whilper to a 


Noife ; pe cay yn ones Hands to the Sound of a Cannon, @e. 


hor the Aqueducts of Claudius, which carry a Voice fixteen Miles, 
and many, others both Ancient and Modern. If the Reader hath 
a mind to be entertained in this way, he may find enough in 
Kircher’s Phonurgia. But it may not be irkfome to mention one 
or two of our own in England. Among which, one of the moft 
famed. is the Whifpering-place~in Gloucefter Cathedral , which is 


no other than a Gallery above the Eaft-end of the Choir, lead- 


ing from one fide thereof to the other. It confifteth, (if 1 mi- 
fake not) of five Angles, and fix Sides, the middle-moft of 
which is a naked, uncovered Window, looking into a Chappel 
behind it. I guefs the two Whifperers ftand at about twenty- 
five Yards Diftance from one another, But the Dome of Sc. 


Paul's, Loudon, is a more confiderable Whifpering-place, where 
DOR ID oe, 5 yi9 8i5n al ae Pe ae ae the 
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_ 2, *To the inward part of this admirable Organ. 


‘And here we find-the moft curious and artful Provi- 
fion for eyery Emergency and Occafion. The au- 
ditory Paffage, in the firft place, curioufly tunnelled, 


and artfully turned, to give Sounds an eafie Paf-. 


~fage, aswell as a gentle Circulation and Refracti- 
on; but withal, fo asto prevent their too furious 
rufhifig in, and aflaulting the more tender parts 


. And forafnuch as it is neceffary that this Paflage — 


fhould be always open, to be uponthe Watch (10), 
therefore to prevent the Invafion of noxious Infeéts, 
- prother Animals, (who are apt to make their re- 
treat-in every little Hole,) Nature hath fecured this 
 Paffage (11) with a bitter naufeous Excrement 

RRR 2 CER RY OR er Se (12), afforded 


the Ticking of a Watch (when no Noife is in the Streets) may 
be heard from Side to Side ; ‘yea, a Whifper may be fenc all 


round the Dome. And not only in the Gallery below, butabove, - 


upon.the Scaffolds, I. tried, and found that a Whifper would be 
carried over one’s Head round the top. of the Arch, notwith- 
ftanding there isa largeOpening in the middle of it into the up- 
per part of the Dome. . yesh ; 


(10) Auditus autem femper patet - ejus enim fenfue etiam dormi- 


entesegemus. A quocum fonus eff accepus, etiame fomno excita- 
mur. Flexuofum iter:baber, ne quid sntrare poffit, fe fimplex, 


diretfum pateret ; provifum'etiam, ut, fiqua minima beftiola cona- 


retur irrumpere, in fordtbus aurium, tanquam in vifco, inharefceret. 
Cicer. de Nat. Deor. L. 2. je Uap we : 
Ic deferves a particular Remark here, that in-Infants in the 
Womb, and newly Born, the Meatus Auditorius is fhut up, very 
elofely, partly by the Conftri€tion of the Paffage, and partly by 
a glutinous Subftance, whereby the Tympanum is guarded againtt 
the Water in-the Secundine, and againft the injuries of the Air as 
foon as the Infant is Born. ‘2 
- (11) It isremarkable, that in moft, ifnot all Animals, whofe 
Ears are tunnelled, or where the Meatus Auditorius is long e- 
nough to afford harbour to Ear-wigs, or other Infects; that, I 
- fay, in the Ears of fuch, Ear-sax is conftantly to be found, 
But in Birds, whofe Ears are covered-with Feathers, and where 
the Tympanum lies but a little way within the Skull, no Ear-wax 
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(12), afforded from the Glands (13,) appointed for 

~ From. hence let us approach the ‘moft ‘inward 

Parts, in whichwe fhall fee Strokes of the moft ex- 

guifite Art. To pafs over the zunate Air that moft Au- 

thors talkof( 14 ),(becaufe thereis nofuch )the paflage 
: | a 


is found, becaufe noné is neceffary to Ears fo well guarded, and 

fo little tunnelleds.)) ‘| 11) Se oe) By 

(02), The Ear-wax was thought by the old.Anatomifts to be 

an Excrement of the Brain : Humor biliofus a cerebro expurgatus, 

the Bartholines fay of ‘it, 1. 3.'¢. 9. But a8 Schelhammer well 

obierves,; Wil abfurdins, quam eerebri excrementum hoc flatuere. 

Wam & ratio nulla fuadet, ‘ut\ in cerebro fieri excremenum tale 

CVedamisimmm—neque vie patent per quas ab eo feclufumin meatum 

‘auditorium poffit inde penetrare. As to its Tafte, Cafferius gives 

Inflances of its being {weet infome Creatures. But Schelbammer 

fays, Ego vero femper cum amaritie aliquid dulcedinis in illo depre- 

bendi. Vid. Schel. de Audit: pers. 2. § 10. But 1 could ne- 

i ver. diftinguith any Sweetnefs in it ; but think it infipid mixed 
; with a Bitnernefs, it mn bar . 

“1 (13) Cerumina amara Arteriolis exudantia, -Williss de Anim. 

Brut. par. pvc. 14. Inthe Skin-m—mare little Glands; which 

Jurnifh a yellow and bitter Humour. Monfieur Didonis’s Dem. 18. 

Aa) An handfome Cut of thofe Glandule ceruminofa is in Dr. Drake, 

si from Valfalva.* 8) Wha” < “49% smn pay) A 

i » Phny attributes great Vertue ‘to the Ear-was 3 Morfus hominis 
al tater afperrimos numeratur:: \medentur fordesex auribus': acne 

gus miretur, ‘etiam Scorpionum ittibus Serpentinumqne, fatim impo- 
| fra Pin Nat. Hift ¢. 28.06 4g. And thar iv hathvan healing 
“e Quality, and may be accounted a good Balfam, I my felf have 
i experienced. ‘alas a hie oa Psp ae Nay wi Sth Bei) 

» (1g) That there is fach a thing as the isnate Air, (talked of 
much by moft Authors on this Subje€t) Schelhammer very juftly, 

f think, denies ;. by reafon there isa paffage into the inner Ear 
from the Throat, through which the innate Air may pafs out, 
sand the outward Air enterin. 2. Par. Akt. p- 2 c 1. §. 10. 
"When by ftopping our Breath, and Straining, we force the ex- 
ternal Air into.che Eary sit'may be heard tufhingin 5 and if 
“auch be forced in, it may be felt alfo to. bear againft: the Tym- 
 pasum. When the :Paffagetothe Throat is by any means ftop'd, 


| and: blunt ; by reafon the Communication. between ‘the: outward 
er) By | very ’ : ; Ora Sete ei aia 


 S8:by a Cold imthe Head, cee, the Hearing thereby becomes dull 
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- to the Palate (15), ‘and their Ufes, with divers o- 
ther curious things that might benamed, let us ftop 


a little at the part containing the reft, namely, the 


Bone (16). ‘The particular texture and hardnefs of © 


which above other Bones of the Body is very re- 
inarkable, whereby it ferves not only as a fubftan- 
tial Guard to the Senfory, but alfo to oppofe the 
Impulfes of the zthereal Matter, that there may 
be no lofs, nor confufion of the Sound ; but that it 


may , 


and inward Air, areobftru€ted : but. when by ftrong Swallowing 


or fuch like Motion of the Throat, the Paffage is. opened, we » 


perceive it by a fudden Smack or Crack, and, we immediately 
hear very clearly ;, the load of feculent Air, being at that time 
difcharged. from the inner Ear. | Ent 

'.Itis»-a wife Provifion, that the Paffage for the Air into the 


Eary is from the Throat; Ut non ftatim quivis aer externus it- 


rumpere queat (as Schelhammer faith, Par. Ult. c. 4. §. 8.) fed 


nonnihil immutatus, ac temperatus, calore ex ‘medio ventre exfpin © 


rante ; imo fortaffis non facile alins, nif ex pulmonibus, 


G's Chee 
(15), Valfalva hath given us a more, accurate Defcripzion of. 


wer 


the Tuba Euftachiana, or Paffage to the Palate, than any other = 


Author; to whom I therefore refer, De Aur. Human, ¢ 2: §.165 . 


Ge, 


” ‘The chief Ufe hereof he thinks is to give way to the inner 


Air, ‘upon every Motion of the Membrana Tympani, the Malleus, 
Incus, and Stapes. ‘This Paflage, if ic be hut up, Deafnefs. cn- 
fues... Of which he gives two Inftances: one 4 Gentleman, who 
loft his Hearing by a Polypus in the Nofe reaching, to the Uvula 5 


the othera Yeoman, labouring with an Ulcer above the left fide — 


of theUyulas which when he ftopt with a Tent dipped in Me- 
dicine, -he loft his Hearing in the left Ear, and recovered it, as 
foon as the Tent was out. Ibid. c. 5. §. 10. | chat 

(16) Os (petrofum] ex quo interiores fargulavum (Labyrinthi] 
cavitatuim parietes conflati funt, album, duriffimum, necnon maxime 
compatium. Id autem a. Natura ita comparatum effe viderur, ut 


materia etherea Sonorum objectorum impreffionibus onufia, dum pra- 


diGis impingitur Pavietibus, nihil aut faltem feré-nibil moths [ut 
amittat, atque adeo illumqualem ab Objettis fonoris accepit, talem 
communicet Spiritui animals contento intra -expanftones rami mollio~ 
tis Nervorum Auris, Dr. Raym, Vieuftens of Montpellier, in Phil, 
Tranl Nr.258.. : “ee ort a EAT Be a Ree ars ees ‘ 
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may be conveyed regularly, and. intirely to the 
Auditory Nerves. | Bit: 


| The next part I fhall take notice of, may be that 
| ine Membrane, called the Tympanum, or Membrana 


_-- Lympant (17), with its inner Membrane (18); toge- 
ther with the four little appendant Bones (19), and 
| the three inner Mufcles to move them, and ge 
hae Ra ae | ) the 


(17) The Tympanum of the Ear, or as Valfalva and the Mo- 
derns, the Membrana Tympani was taken notice of as early ag 
Hippocratess time. In Birds, it is ftrained towards the outward 
‘Parts; in other Animals towards the Brain, or inner Parts. Mon- 

| ‘fieur Dionis faith, It is: not equally faftened to the’ whole Circum= 
¥ ference of the bony Circle, in which it is inchafed; for on the upper 
fide it hath a free difenyaged Pavt, by which fome can give vent to 
the Smoak in their Mouth. Demonftr. 8. That there is fome paf- 
fage I doubr not, but I queftion whether. Monfieur Dionis-ever faw 
‘the difengaged Part he mentions. I have my felf carefully 
fearched divers Subjects, and do not remember to have feen any 
fuch Paffage 5 and I perceive it efcaped the diligent Schelham- 
mers Eye. Valfatva alfo by injecting in through the Tuba Eu- 
| frachiana, could not force any Liquor into the Meatus Auditorius. 
But yet he’ imagines he found the Paffage ‘out in another place 
of the Drum, infome morbid; aid one found Head. Yalfaly. de 
Aur. Hum. c. 2. §. 8, Mr. Comper alfo affirms there is a Paf- 
fage by the upper part‘of'the Membrane.” Anat. Ap. Fig. 8. / 
“(18) Dr. Vieuffens’ before-named,) difcovered a Membrane, 
tenuiffime rargque ddmodum texture intra cavitatem Tympani; as 
he deferibes it, Whofe ufe he faith is, ° ‘r.) Occludens Labyrinthi 
januam impedit ne naiuralis puriffimus ac fubtiliffimus Aer intra 
cavitates — communicationem——— habeat cum acre craffo. 2. Lae 
byrinthi bafin calefacit, Sc. wbi fupra. Probably this double Mem- 
brané may -be fuch, or after the “fame mariner as it is in the 
_  Tympanum of Birds: Of which fee my Obfervations in Book VII: 
Chap. 2. Note ao » nicl Seve va NR 4 
(19) The four little Bones being treated of by all that have 
- eoncerned: themfelves about this Senfe. of Hearing -fince their 
¢ difcovery, I thall'take’ notice of only two things concerning 
them. 1. “Fhe difcovery of them is owing wholly to the Dili- 
---- genee and Sagacity of the latter Ages; © of which Schelbammer 
ives this Account from Fallopius.. Hee Officula antiquis Anato~ 


; | micis———ignota fuere 5 pritnufque quirinlucem produxit (Malleum 
 » & Incum) fait Fac, Carpenfis 5 primus quoque procul omni dubio 
Re setae ive ie? eis 4s anatomicg 
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the whole Compages to the feveral purpofes of 
Hearing, to hear all manner of Sounds, loud or 
languid, harth or grateful (20), 


From 


anatomice artis, quam Vefalius poftea perfecit, reftaurator. Tertium 
[Stapedem] imvenit ac promulgavit primus Joh. Phil. ab Ingraffia, 
Siculus, Philofophus ac Medicus doctiffimus. meme Quartum, Thoma 
Bartholino tefie, viro lonye celeberrimo, Fran. Sylvio debetur. Schel. 
ubi fupr c. 3. §.9. 2. Their Difference in different Animals : 
In Man, and Quadrupeds, they aré four, curioufly inarticulated 
with, one another; with an external and internal Mufcleto draw, 
or work them, in extending, or relaxing the Drum. But in 
Fowls the cafe is very different. His unum Offculum folum Lar- 
gita eff Natura, quod Columellam forte appellaveris : teres enim 
eff & fubtilifimum, bat innitens latiori, rotunde. Huie aduexa 
ef Cartilago valde mobilis, que in Tympanum videtur terminati. 
Id.ib.§. 8. Inthe Ears of all the Fowl that I could examine, 
Tuever found any more than one Bone anda Cartilage, making @ 
Foynt with it, that was eafily moveable. The Cartilage had gene= 
rally an Epiphyfe, or two, one on each fide. The Bone was very 
hard and (mall, having at the end of it a broad Plate, of the [ame 


Subftance, very thin, upon which it refed, as on its Bafis. Dr. le 


Moulen in Phil, Tranf. Nr. 199. . | é 

__Thefe are the moft material things I find obferved by others 
concerning the Ears of Fowls, and fome of them hardly, I be+ 
lieve, obferved before: To which I hall fubjoyn fome other 


things I have my felf difcovered, that I prefume efcaped the» 


Eyes of thofe moft curious and inquifitive Anatomifts. Of which 
fee the laft cited Book VII. Chap. 2. Note 4, 
(20) VPidetur quid Tympanum Auditionis infrumentum pralimie 
ware, & quaft preparatorium fuerit, quod Soni impreffionem, five 
Species fenfibiles primo fufcipiens, eas in debita proportione, apt 
conformitate, verfus Senforium, quod adhuc interins fitum eff, diri- 
gat: fimili officio fungitur refpettu Audits, ac tunice Oculi Pu- 
pillam conftituentes refpettu Vishs ; utraque Membrane Species fen- 
fibiles vefringunt, & quali emolliunt, eafque Senforio non nif pro 
portionatas tradunt, cus nudo 2 adveniant, teneriorem ejus crafin 
facile ledant, aut obruant. Reverd Tympanum non audit, fed me- 
Fiori tutiorique Auditioni confert. Si hac pars deftruatur, Senfio 
adhue aliquandiu, rudi licét modo, peragi poffit ; quippe exeperimento 
olim in Cane fatto, Xe. ——Fanitoris officio ut Tympanum rette 
defungi poffit, expanfum ejus pra data occafione fringi, aut relaxars 
debet, veluti nimirum Oculi Pupilla.——Quapropter huic Auris 
Tympane, non ferus ab bellica, machine, five tania quadam abps- 
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~ From this Region of the Tympanum, Dmight pats 


~ 


_ Muntur, qua fuperficiem ejus modo tenfiorem, modo laxiorem ted- 


dant: hoc enim efficiunt tria Officula,~cum Muftulo, &e, Willis’s 
de Anim. Brut.c.14. Heth Ra ig 
For this Opinion of Dr. Willis; Dr. Schelhammet is very fe-/ 
vere upon him, deriding the Refrattions he {peaks of; and 
therefore ferioufly proves that they are the Humours, not .Tu- 
nicks of the Eye, ‘that refraét the Rays of Light; and then 
jecringly demandeth, whether the fonorous Rays are refracted: - 
by pafiing through a different Medium? Whether the Convexity 
or Concavity of the Drum colleéts thofe Rays into 2 foeal Point; 
or featiers them, Ge? And then faith, Ob hasvrationes a clariff. 
Firi, acde re Medicd praclaré meviti, fententia non polfumus non 
effe alieniores; in quo uti. ingenium admiror, quoties medicamen- 


torum vires, aut morborum caufas explicat, fre ubi forum fuum e- 


Stef, Phitofophum agit, ac vel Partium ufum, vel Chymicarum 
rerum naturam fcrutetur, ejus haud femel non modo judicium deft 
dero, ‘verim aliquando etiam fidem, This is fo fevere and unjutt 
a Cenfure of our juitly famous Countryman, (a Man of known 
Probity) that might deferve a better anfwer ;_ but I have only 
time'ta_ fay, that although Dr. Schelhammer hath out-done ‘all 
that wrote before him, in his Book de Amdity, and fhewed him- 
felf a Man of Learning and Induftry; yet as our Countryman 
Wrote more than he, (though perhaps not free from Errours too) 
fo he hath manifefted himfelf to have. been as curious and faga- 


ciousan Anatomift, as great a Philofopher, and as learned and 


skilful a Phyfician as any of his Cenfurers, and his Reputation 
for Veracity and Integrity, was no lefs than any of theirs too. 
But after all this terrible Clamour, Dr. Schelhammer prejudi- 


_tately miftaketh Dr. illi’s meaning, to fay no worfe. For by 


utreque Membrane refringunt, Dr. Willisplainly enough, I think, 
mcans ho more than a Reftri€tion of the ingrefs of too’ many 
Rays ; as his following explicatory Words manifeft, viz. refrin- 


| Sunt, O quale emolliunt, eafque Senforio non nift proportionatas tra= 


dunt. But indeed Dr. Schelhammer hath fhewn himfelf a too ri: 
gid Cenfor, by making Dr. Willisfay, the Ear-drum had fuch 
like Braces as the War-drum, viz. Quod potro de machinis few 
tents Tympani bellici adducit, dicitque idem in Tympano auditorio 
sonfpici, id prorfus falfiffimum ef. 1 wonder Dr. Schelhammer, 
did not alfo charge Dr. Willis with making it a Porter, fince he 
faith in the fame Paragraph, fanitoris officio, &c. But Dr. Willis’s - 
meaning is plain enough, thatthe little Bones and Mufcles of the 
Ear-drum do the fame Office in ftraining and relaxing. it,. re 
Serie | Si hg daar ng 


~ 


via 


_ the Braces of the Waiedrum do in that. “And confidering how 


curious and folemn an Apparatus there is of Bones, Mafcles, 
and Joynts, all adapted to a ready Motion ; I am clearly of Dr. 
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Williss Opinion, that thie Ufe of the Ear-drum is chiefly for the ( 
_ proportionating Sounds, and that by its Extenfion and Retraéti- © 


on it corre/ponds to all: Sounds, loud or languid,. as the Pupil 
of the Eye doth to feveral Degrees of Light: and that they are 
no other than fecondary Ufes affigned by Dr. Schelbammer, as 
the principal or fole Ufes ; of keeping out the external colder 


yr. 


OF 
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Air, Duft, and other Annoyances, but efpecially that ob folius i: 


aeris interni potiffimum irrumpentis vim, hunc motum Tympani, ae 
Mallei effe conditum, ut'cedere primum, deinde tbi reffitui queat ; 
as his Words are. Prult.c. 6. §. 13.0 > 

It was no improbable thought of Rohawlt, nos attentos pre- 
bere, nil aliud eff, -nifi Tympanum, wbiiita opus ef? fatto, conten- 
_ dere aut laxare, C operam dare ut illud in ‘ed pofttione intentum 
fret, in qua tremulum aevis’ externi. motum commodiffimée  excipere 
pofit. Roh. Phyf. p. ¥-'¢' 26. §. qb 

The hearing of deaf Perfons more-eafily “by means of loud 
Noifes, is another Argument of the Ufe-of the Straining or Re- 
laxation of the Tympanum ‘in Hearing. Thus,--Dr.. Willis (ubi 
fupra) Accepi olim 2 vito fide digno, ‘fe mulierem noviffe, qua licét 

furda fuerit, quoufque tamen intra conclave Tympanum pulfaretur, 
 perba quavis clare audiebat': quare Mavitus ejus Tympaniftam pro 
fervo domeftico conducebat, yt illins ope, colloquia interdum cum 


Uxore fua habeiet. Etiam de alio Surdaftro mihi narratum eff, 


qui prope’ Campanile devens, quoties una plures Campane refonarent, 
vocem quamvis facile audire, @ non alias potuit. UD ge A 

Abfeiffo Mufcule [Proceffus majoris Mallei}: in recenti aure, re-. 
laxatur [Tympani Membrana.] Walfaly. de Aur. Hum. © 2. 
§, é. ; spe ay! ; Ant * Tart 
Upon’ confidering the great difference in Author’s Opinions 
about the Ufe of the Parts, and Manner “how Hearing is perform- 
ed, as alfo what a ‘curious Provifion theréis made in the Ear, 
by the four little Bones, the Mufcles, Membrane,’ @e. I was 
minded (fince Ipenned this Note) to make*enquiry my felf into 
this Part, and not rely upon Authority.” And’ after a diligent 
. fearch of various’ Subje@ts, I find we'may give as rational and 
éafie an Account of Hearing, as of Seeing, ‘or’ any other Senfe ; 
as Ihave fhewn in'my laft cited Wote 4. Book VII. Chap. 2.° with 
relation to Birds. And’ as to Man and Beafts, the ‘café’ is the 
_ fame, but the Apparatus more Complex ‘and Magnificent. ’ For 

Whereas in Birds, “the Auditory Nerve is affected by the Imprefli- 
Ons made-on’ the Membrane, by only the intermediacy of the 
- Clumella 3 in Man, ‘itis done by the Intervention of the four 


little Bones, ‘withthe Mufcles ating upon them, -his Hearing be- . 


ing to be adjufted to all kinds of Sounds, ‘or Impreflions made 
, ae ) upoa, 


a ee 
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Cee, 


Man. V. Falfal. ubi fupr. cs 3 §. 7. and ¢. 6. §. 459 


| to that of the Labyrinth (21),. and therein furvey 


the curious and admirable Structure of the Veftibu- 
lum, the Semictrcular Canals (22), and Cochlea ; par- 
ticularly the artificial Gyrations, and other fingular 
Curiofities obfervable in the two latter. * | 
3 But 


yn 


- 


upon the Membrana Tympani. Which Impreflions are imparted 
to the Auditory Nerve in this manner, .viz.. firft they act upon 
the Membrane and: Malleus, the Malleus upon the Incys, . and the 
Zncus upon. the Os Orbiculare and Stapes; and the Stapes upon 
the Auditory Nerve; for the Bafe of the Stapes (the fame as the 
Operculum in Birds) . not only covers the Fenefira Ovalis, within 
which the Auditory Nerve lieth, but hath a part of the Auditory 
Werve fpread upon it too. It is manifeft that this is the true ~ 
Procefs. of Hearing, becaufe, if the Membrane be moved, you 
may fee all the Bones move.at the fame time, .and work the Bafe © 
of the Stapes up and down in the Feneftra Ovalis, as I thewed 
in this Chapter, Wore.4. concerning the Mole; and as it may 
be :feen in other Ears carefully opened; if the Parts remain 
in itu. ne : ; aa % 
(21) Ido not confine the Labyrinth to the Canales Semicircus 
Zares, or any other Part, as the elder Anatomifts feem to have 
done, who by their erroneous, and blind Deferiptions feem not 
Well to have underftood thefe Parts: but with chofe much more 
curious and accurate Anatomifts Monfieur du Vernay; and Dr. 
Valfalva, under the Labyrinth, 1 comprehend the Canales Semi- 


_ circularés, and the Cochlea, together with the intermediate Cavity, 


called by them the Veftibulum. ate? age Bait 14 ate ; 

(22) In the Semicircular Canals, two things deferve to be 
noted. 1. That the three Canals are of three different Sizes; 
Major, Minor, and Minimus. 2. Although in different Subje&ts _ 


they are frequently different; yet in the fame Subje€t they are 


 conftantly the fame. The reafon of all which, together with 


their Ufes, Valfalva ingenioufly thinks is, that as a part of the 


_ tender Auditory Nerve is lodged in thefe Canals, fo they are of 


three Sizes, the better to fuit all the Variety of Tones; fome of 
the Canals fuiting fome, and other other Tones. And although 
there be fome difference as'to the Length and Size of thefe Canals 
in different Perfons ; yet, left there fhould be any difcord in the 
Auditory Organs of one and the fame Man, thofe Canals are al- 
ways in exact Conformity to one another in one and the fame 


(3) Hie 
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_, But I fhall not expatiate on thefe reclufe Parts, » 
only there is one fpecial Contrivance of the Nerves 


miniftering to this. Senfe of Hearing, which muft 
not be pafied by ;.and that is the Branches of one 
of the Auditory Nerves (23), fpread partly to the 
Mutcles of the Ear, partly to the Eye, partly to 
the ‘Tongue and Inftruments of Speech, and inofcu- 
- dated with the Nerves to go to the Heart and Breaft. 
_ By whieh means there is an admirable and. ufeful 
confent between thefe parts of the Body ; it being 
natural for moft Animals upon the hearing any un- 
couth Sound, .to erect their Ears , and prepare them 
to.catch every. Sound ; to open their Eyes  (thofe 
conftant faithful Sentinels) to ftand upon their 
Watch ; and to be ready with the Mouth to call 
‘out, or utter what the prefent Occafion {hall dictate: 
And accordingly it is very ufual for moft Animals 
when furprized and terrified with any frightful 
Noife,, prefently to fhrick’and:cry out. 

_ But there is befides this, in Man, another. great 
Ufe of this riervous Commetce between the Ear and 
Mouth : and that is, (as one of the beft Authors on 
this Subject exprefleth it,) (24) “ That the Voice 
** may eorre{pond with the Hearing, and bea kind 


(23). Hit pofterio Nervus extra tranium delatus, in tres ramos 
dividitur, oui omnes motibus pathetici inferviunt. Primus 
—Mufculis Auris impenditur. Proculdubio hujus attione effiticur, ut 
animalia qnevis, a fubito foni impulfu, autres, quaft fonum nimis 
HO tranfeuntem captaturas erigant. Ramus alter verfus 
“utrumque oculi angulum furculos emittit : qui mifculis palpebrarutt 
attollentibus inferuntur 5 quoruns certe munus eft ad fabitiem foni 
-appulfum oculos confeftim aperive, eofaue velut ad Excubias votare: 
——Tertius ramus verfus Lingua rddicem deftendens, mufculis 
(03M & offis Hyoeideos diftribuitur, adeogue or¢and quedam: ‘yocis 
edenda attuat, Se. Willis’s Cereb. Anat. ¢ 17% shi HOS 
(24) Aujufmedi Wervorum conformatio in Homixe ufum alium 
infigniorem praftat, nempe ut Vox. &c. WillisIbid, 9° 


& 
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| © of Echo thereof, that what is Beard'with one of 
“ ‘the two Nerves, may be readily-expreffed with 
the Voice, by the help of the ozher. 

Thus much ihall fuffice to have {poken concern- 
ing the Organ. Let us, Ce es 
2. Take notice of the Obje# of this admirable 
Senfe, namely Sound, and fo conclude thisChapter. — 

I fhall not here efiquire ito the ‘Nature and: Pro- 
pertiesof Soutid, whichis in a great Meafure intri- — 
cate, and hath puzzelled the beft Naturalifts : Nei- _ 
ther fhall I fhew how this admirable Effet of the d 
divine Coitrivance may be improved to divers — 
Ufes (25), and Purpofés in humane Life. But my — 
bufinefs will be to fhew that this thing, of fo a 

| mirable 


(25) Among the Ufes to which the Wit of Man hath efiployed — 
Sounds, we may reckon the Inftruments ufeful in convocating © 
Affemblies, managing Armies, and many other Occafions, where- 
in Bells, Trompets, Drums, Horns, and other Sounding Inftru- 
ments are ufed ; the Particulariti¢és of which it would be tédious © 
to recount, as thar the biggeft Bell in Eurape is reckoned ‘to be 
at Erfurt.in Germany, which they fay may be heard Twenty Fout 
‘Miles ; with much more to the fame Purpofe, I fhall therefore 
Only for a Sample take notice of the Speaking-Trumpet , the In- 

vention of which is commonly afcribed to our eminent Sir 
Samuel Morland, but was more -probably Ath. Kircher’s, at leatt 
he had contrived fuch an Inftrument, before Sir Samuel hit upon — 
his. Kircher in his Phonurg, faith, the Zromba publifhed laft Year 
in England, he had invented Twenty-four Years before, -and-pub- 
lithed in his Mifurgia ; that Jac. Albanus Ghibbefius, and Fr. Ef- 
chinardys afcribe it to him; and thatG, Scliottws teftifieth he had — 
fuch an Inftrument in his Chamber in the Roman College, With which 
he could call to, and receive An{wers from the Porter. ~And con- 
fidering how famed Alexander the Great's Tube was, which is 
faid might be heard 100 Stadia, it is fomewhat ftrange thar no 
Body fooner hit upon the Invention. Of this Stentorophonick Horn 
_ Of Alexander, there is a Figure preferved'in the Vaticdn ; which 

for Curiofity fake, I have from Kircher reprefented in Fig.'g. He 
faith its Diameter was five Cubits, and that it was frfpended on 
a Supporter, | KIGAY ; 


- For” 


te OC 


- mirable Ue in the Animal World, isthe Work of 


God. ‘And this will appear, let the fubject Matter 
of Sounds be what it will, either the Atmofphere 
(26) in grofs, or the zthereal Part thereof, or fo- 
niferous Particles of Bodies, as fome fancy, or 

whatever 


For the Make of the Speaking-Trumpet, ‘and the Reafon why 


it magnifies Sounds, I fhall refer to Kircher ; efpecially to Sir S- 
muel Morland’s Tuba Stentorophonica, Publifhed in 1672. 

Kirther faith, he took one of thefe Trumpets, of Fifteen Palms 
Length; along with him to the Mous Euftachianws, where he con- 
vocated 2200 Perfons to Prayers, by means of the unufual Sound, 
at two, three, four, and five Italian Miles Diftance. 
_ “With thefe Bellowing Trumpets, I fhall join fome Bellowing 

Caves for the Reader's Diverfion. O/. Magnus defcribes a Cave 
in Finland, near Viburg, called Smellen, into which, if a Dog, 
or other living ‘Creature be caft, it fends forth fo dreadful a. 
Sound, that knocks down’ every one nea jit. For which Reafon 
they have guarded the Cave with high ‘Walls, to prevent the 
Mifchiefs of its Noife. Pid. Ol. Magn. Hiffor. 1. 1. ¢c. 4. Sueh 
another Peter Martyr faith is in Hifpaniola, which, with a fmall 
Weight caft into it, endangers Deafneis at Five Miles Diftance, 


And ‘in Switwerland, Kircher faith, in the Cucumer-Moyntainisa 


Pit that fends out both a dreadful Noife and a great Wind 
therewith : And ‘that theré is 2 Well in his Country 300 Palms 
‘deep, whote Sound is equal to that of a great Gun. Vid. Kireh. 


OL. agi fpeaking of the vaft high Mountains of a Northern 
Province, calied Anyermannia, faith, Ubi bafes eorum in profundiffi- 
mo gurzite flantes, caf aliquo, vel propofito Nauta accefferint, tans 
tun, borrorem ex alta fluétuum collifione percipiunt, ut nife pracipité 
‘vemigio, aut vatido vento evaferiut, folo pavore fere exanimes fiants 
multoque dierum curriculo, ob capitis turbationem, priftine mentis, 

4 fanitatis compotes vie evadant. Habent bafes ilorum montium 
tn fluttuum ingrefu & regreffu tortusfas timas, five {ciffuras, fate 
_ Pupendo natura opificio VeBieaae in quibus longa voragine formidg- 

Wilts ilke Sonitus quafi fubterraneum tonitru generatur. Ol. Magu- 
#2. ¢. 4. See alfo Chap. 12. — 

(25) That the Air is the Subjeét, or Medium of Sound, is 
manifeft from the Experiments in rarefied and condenfed Air. 
&n. an unexhantted Receiver, a fmall Bell may be heard at. rhe 
“Diftance of fome Paces ; but when exhaufted, it can fearce be 
Aeard at the neareft Diftance: And if the Air be saan haat 
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Of Sound. — Book. IV. 
whatever elfe the Philofopher may think it. For 
who but, an intelligent Being, what lefs than an 
ommipotent, and,infinitely wife God carton: bE 
Mp eet °F} Sh) OS WAT te an} 


the Sound will be louder, proportionably to the Compreffion, or 
Quantity of Air crouded.in, as I have often tried my felf, and 
may be farther feen in Mr. Hawksbee’s curious Experiments, p. 97- 
Alfo his Experiments in. Phil, Tranf. Nr. 321. 1 
Neither doth this fucceed only in forced Rarefattions and 
Condenfations of the Air, but in fuch alfo as are natural ; as is 
evident from David Froedlichius in Varenius, upon. the higheft 
Eminencies of Carpathws, near Kefmarckt in Hungary. The Story 
of Fredlichius is this, Ego Menfe Funii 1615. tum adolefcens, fub- 
Limitatem horum montium, cum duobus. comitibus Scholaribus, expe= 
riri volens, ubi, cim in prima rupis vertice, magno labore, me fum- 
mum terminum affecutum effe putarem, , demum fefe obtulit alia 
multo altior cautes, ubi per vafta eaque vacillantia faxa (quorum 
unum, fe loco d viatore dimovetur aliquot centena——rapit, & 
quidem tanto cum. frazore, ut illi metuendum fot, ne totus Mons 
corruat, eumque obruat) enixus effem, itetum alia fublimior prodiit, 
&e. donee fummio, vite periculo ad [upremum cacumen penetraverini, 
Ex declivioribas montibus, chm in {ubjeCtas, valles, nil nife 
obfcuram nottem, aut ceruleum quid, inftar profundi aeris, quod 
vuizo fudum colum appellatur, obfervare potui, mibique videbar, 
de monte caderem, non in terram, fed rete.in celum me prolapfurum. 
Wimia enim declivitate, fpecies vifibiles, extenuate > hebetata fue- 
‘sunt. “Dum vero altiorem montem peterem, quaft intra nebulas den- 
fiffimas harebam. —— . 


——— Et cum non procul 4 fummo vertice effem, 


de fublimi quiefcens profpexi. & animadverti iis in lacis, ubi mihi, 


‘antea videbar intra nebulas hafiffe, compattas atque albas fefe mo- 
“were nubes, fupra quas, per aliquot milliaria, @ ultra terminos Se- 
‘pust commodus mihi profpectus patuit. Alias tamen etiam nubes.al- 
tiores, alias item huimiliores, necnon quafdam equaliter a terra difan- 
‘tes vidi. Atque hine tria intellect. 1. Me tum tranfiviffe principi- 
‘um media Aeris tegionis 2. Diflantiam nubium a terra, non effe 
‘egualem. — 3. Diflantiam nubium —— non 72 Mill. Ger. 
(Ut quidam —— fod tantum dimidiatum Mill. Ger... In fummum 


“Montis verticem chm perveniffem, adeo tranquiliam @& fubtilem aerem 
“abi offendi, 


wt ne pili quidem motum fentirem, cum tamen in de= - 


preffioribus ventum vehementem expertus fim: ande colleg?. fum=— 


“mum Ccactumen iftius montis Carpathici ad Mill. Ger. a radicibus 


suis imis exfurgere, & ad fupremam ufque aeris rexionem, ad quam 
Venti non afcendunt, pertingere. Exploft in ch fummitate Sclope- 
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and make fuch a fine ene fuch a, Medium, fo 


ion, that the Senfe of 


fufceptible of every Imprei 
t, Hearing 


tum ; quod non majorem fonitum primo pre fe tulit, quam fi lizil- 
lum vel bacillum confregiffem ; poft intervallum autem temporis 
murmur prolixum invaluit, inferiove(que montis partes, convalles e& 
— Sylvas opplevit. Defcendendo per nives annofas intra convalles, cum 


sterum Sclopetum exonerarem, major & horribilior fragor, gudm ex 


tormento capacififimo inde exoriebatur s inc verebar ne totus mons 
concuffus mecyys corrueret : duravitque hic fonus per femiquadrantem 
hora ufque dum abftrufiffimas cavernas penetraffet, ad quas aer undique 
multiplicatus refiliit. In his cebfts montibus, plerumaque ningit 

Zrandinatve media aftate, quoties nempe in fubjecta & vicind planitie 
 pluit, uti hoe ipfum expertus fum. Nives diverforum annorum ex 
colore @ cortice duriore dignofti poffunt. Varen Geogr. Gen, I. 1. 
C. 19. Prop. ult. bua 

The Story being diverting, and containing divers Things re. 
markable, I have chofen to note the whole of it (altho” fomewhat 
long) rather than fingle out the Paffages only, which relate to the 
diminifhing the Sound of his Piftol, by the rarity of the Air, at 
that great Afcent up into the Atmofphere ; and the magnifying the 


d iS 
3. : 


Sound by the Polyphonifms or Repercuflions of the Rocks, Caverns | 


and. other phonocaptick Objects below in the Mount, ! 
But "tis not the Air alone that is capable of the Impreffions of 
Sound; but the Water alfo, as'is manifeft by firiking a Bell tinder 
Water, the Sound of which may plainly enough be heard, but it 
is much duller, and not fo loud : and it is alfo a Fourth deeper 
by the Ear of fome great Judges in mufical Notes, who gave me 
their Judgments in the matter. But AMerfenne faith, a Sound made 
under Water is of the fame Tone or Note, if heard under Water 5. 


as are alfo Sounds made in the Air, when heard under Water, | 


Vid. Merfen. Hydraul. B - 

Having mentioned the hearing of Sounds under Water, there 
is another Curiofity worth mentioning, that alfo farther proves 

Water to be fifceptible of the Impreffions of Sound, viz. Divers 
at the bottom of the Sea, can hear the Noifes made above, only 
confufedly. But, on the contrary, thofe above cannot hear che 
Divers below, Of which an Experiment’ was made, that had 
like to have been fatal: one of the Divers blew an Horn in his 
Diving-Bell, at the bottom of the Sea ; the Sound whereof (in 
' that compreffed Air) was fo very loud and irkfome, that it ftunned, 
the. Diver, and made him fo giddy, that he had like to have dropt 
out of his Bell, and to have been drowned, Vid. Sturmii Collex. 
Cur, Vol. 2. Tentam. 1, ? | 
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Hearing hath occafion for, to empower all Aninials 
to exprefs their Senfe and Meaning, to others; to 
make known their Fears, their Wants, their Pains 
and Sorrows in melancholick ‘Tones; their Joys 
and Pleafires in more harmonious Notes; to ‘fend 
their Mind at great Diftances (27), in a fhort 
time (28), in loud Boations; or to exprefs their 


Thoughts near at Hand witha gentle Voice, or in 


fecret 


. (27) As to the Diftance to which Sound may be fent, having 


- fome Doabt, whether there was’ any Difference between thé 


Northern and Southern Parts ; by the Favour of my learned.and 
illuftrious Friend Dr. Mewton, Her Majefty’s late Envoy at Florence, 
I procured fome Experiments to be made for me in Italy. His 
moft Serene Highnefs the Great Duke, was pleafed to order great 
Guns to be fired, for this Purpofe, at Florence, and Perfons were 
appointed on Purpoft to obferve them at Leghorne ; which they 
compute is no lefs than $5 Miles in a ftraight Line. But nor- 


withftanding the Country between be fomewhat hilly and woody, © 


and the Wind alfo was not favouring, ‘only very calm and ftill, 


yet the Sound was plainly enough heard. And they tell me, that - 


the. Leghorne Guns are often heard 60 Miles off, at Porto Ferraio ; 
that when the French bombarded Genoa, they heard it near Leghorue 
90 Miles diftant: ‘and in the Meffina Infurvedlion, the Guns were 
heard from thence as far as Augufta and Syracufe, about 100 Ita- 
lian Miles.’ Thefe Diftances being fo conliderable, give me reafon 
to fufpett, thatSounds fly asfar, or nearly as far in the Southern; 
as in. the Northern Parts of the World, notwithitanding we 
have a few Inftances of Sounds reaching farther Diftances,. As 
‘Dr. Hearn tells us of Guns fired at Stockho/m in 1685. that were 
heard 180 Englifh Miles, ‘And in the Dutch War, 1672. the 
Guns were heard above 200 Miles. Vid. Phil. Tranf. Nr. 113. 
Alfo there is this farther Reafon of Sufpicion, that the Merezry 
in the Barometer rifeth higher without than within. the Tro- 
picks, and the more Northerly, ° ftill the higher ; which may 
éncreafe the Strength of Sounds by Wote25. : 

: (28) Asto the Velocity of Sounds, by reafon the moft cele- 
brated Authors differ about it, I made-divers nice Experiments 
my felf, with good Inftruments ; by which lL found, 4 That 
there is fome, although a: {mall Difference in the Velocity of 


- Sounds with or againft the Wind; which alfois, 2. Augmented 


x diminifhed by the Strength or Weaknefs of che Wind. , Buc 
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fecret Whifpers! And to fay no more, who les 


than the fame moft wife and indulgent Creator, 
could form fuch an Oeconomy, as that of Melody 
and mufick is! That the Medium thould (as I faid) 


{fo readily receive every Impreffion of Sound, and. 


convey the melodious Vibration of every mufical 
String, the harmonious Pulfes of every Animal 
Voice, and of every mufical Pipe; and the Ear 
as well adapted and ready to receive all thefe Im- 


preflpr®: as the MeJium to convey them: And laft- - 


ly, that by means of the curious Lodgment and 
¥nofculations of the Auditory Nerves before-mention- 
ed, the Orgafmes of the Spirits fhould be allayed, 
and Perturbations of the Mind, in a great Meafure 
‘quieted, aud itilled (29): Or to exprefs it in ae 
Words 


that nothing elfe doth accelerate or retard it, not the Differences 


of Day or Night, Heat or Cold, Summer or Winter, Cloudy or 
Clear, Barometer high or low,@. 3. That all Kinds of Sounds 
have the fame Motion, whether they be loud or languid, of 
Bells, Guns, great ox fmall, or any other fonorous Body. 4. That 
they fly equal Spaces ia equal Times. Fifthly and laftly, That 
the Mean of their Flight is at the Rate of a Mile in 9 4 Half- 
rahe or 1142 Feet in one Second of time. Vid. Phil. Tranf’. 
Toid. “Bix 


(29) Timothy a Mufician could excite Alexander the Great to " 


‘Arms with the Phrygian Sound, and allay his Fury with another 
Tone, and. excite him to Merriment. . So Ericus King of Den- 


mark, by a certain Muficiancould be driven to fuch a Fury, as ta 


kill feme of his beft and moft trafty Servants. More of this 
Power of Mufick. aver the Affections may be feen .in Arh. Kitch. 
Phonurg. L. 2. Set. Alfo in Jf. V offitas de Poimatum cantu, @ 
Rythmi viribus. len 3 ndek 

And not only upon the Affeftions, but.alfo on the, parts of the 


Body, Mufick is able to exerts its Force, as appears from the ~ | 
Gafcoign Knight, Cui Phermiugis ono audito Vefica fatim ad Uric 


vam reddendam -vellicabatyr. Such another we have in 4° J. 
Ephem. Nat. Curiof. Obferr. 134+\:.Alfo Morhoff de Scyph. vitr. per 
cert. human. vocis fouym fratto.: where there is not only the 


Account of the Dutchman at Amferdam, one Nic. Petter, ‘thag 


brake Romer-Glaffes’ with-theSound of his Voice; , byt alfo di- 
wae iar ave vers 
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vers other Inftances of ‘thie Power ‘and Effetts of Sound. But ta 
the Story of the Gafcoigne Knight, Mr. Boyl from Scaliger adds a 


him, caufed at a Feaft, a Bag-pipe to be played, when he was 
hemmed ‘in with the Company ; which made the Knight bepifs 
himfe f, to the great Diverfion: of the ‘Company, as well as Con- 


_tufion of himfelf., Boyl’s Effay of the Effect of Lang. Motion. In. 
the fame Book are other Matters that may be noted here. One 


whoft Arm was cut off, was exceedingly tormented with ‘the 
difcharge ‘of the great Guns at Sea, although he was at a great 
Diftance. on Land. And a great Ship-Commander  obferved 
his wounded Men with broken Limbs fuffered in like manner 
at the Enemies Difcharges, An ingenious Domeftick of hjs one 


_ would have his Gums bleed ar the Tearing of Brown-paper. And 


an ingenious Gentleman of Mr. Boyl’s acquaintance cunfeffed to 
him, that he was inclined to the Knicht of Gafcoigne’s Diftemper 
upon hearing the Noife of a Tap running. Ihe Dancing to cer- 
tain Tunes, of Perfons bit with the Tarantula, he was affured of 
by an. ingenious Acquaintance at Tarentum, who’ faw feveral 
among the reft a Phytician, affected with that Diftemper. And 
Many other Accounts of this kind, feemingly credible, are rela- 
ted in Morhoff, Kirther, and many others; although Dr. Cornelio 
queftions the Matters of Fatt, in Phil. Tranf. Nr. 83. Mr. Buyl 
alfo faith, a feber Mufician told’ him, he could make a certain 
Woman weep, by playing one Tune, which others would be lit- 
the affefted at. And he‘faith, that he himfelf had a kind of 
fhivering at the repeating two Verfes in Lucan. And I add, that 


“I very well know one to have a fort of chill about his -Pracordia 


and Head, upon reading, or hearing the 53d Chapter of Ifaiah ; 
as alfo David’s Lamentations for Saul and Fonathan, 1 Sam. 1, 
Neither are our Minds and Bodies only ‘affe€ted with Sounds, 
but alfo inanimate Bodies: Of which many Stories may be met 
With in Kircher, particularly’a large Stone: that would tremble at 
the Sound of one particular Organ-pipe; in Morhoff alfo, who 
among many other Relations, hath this, Memini cum ipfe (elavif- 
Willifio] de experimento Vitri per vocem fratti narrarem, ex eo au- 
diviffe, quod in adibus Muficis fibi' vicinis aliquoties collapfum pa- 
vimentum fuerit : quod ipfe fonis continuis adfcribere non dubitayit. 
Morhoff. ‘cap. 12.°. ‘Merfenne alfo among many Relations in his 
Harmon, and other Books, tells a far more probable Story, of a 


_ particular part of a Pavément, that would fhake asif the Earth 


would open, when the Organs played, than what he relates a- 


“bout Axtipathy in. his Quef?. & Comment. in Genes, viz. That the 
‘Sound of a Drum made of Wolf’s-Skin, will break another »made 


-pleafant Paffoge, That one he had difobliged, to be even with | 


“4 


Of Sheep's-‘Skin: That Hens wiil' fly at the Sound of an Harp » 


firung with Fox-Guat-Strings’; and more'to the fame purpofe. Mre 
Boy alfo in his laft cited Book tells us, Seats will tremble at 
the Sound’ of Organs’; and thathe hath felt his Hat to do fo 
Ranw@ ; ; : 2 ai i 4 3 tea 


ia 


Chap. Ti. - Of Sound 
Words of the laft-cited famous Author (30), 
“ That Mufick fhould not only affe& the Fancy 
“¢ with Delight, but alfo give Relief to the Grief 
and Sadnefs of the Heart,.yea, appeafe all thofe 
turbulent Paffions, . which are excited in the 
Breaft by an immoderate Ferment, and Fluctua- 
‘tion of the Blood. | o 
And now, who can reflec upon all this curious 
Apparatus of the Senfe of Hearing, and not give 
the great Creator his due Praife! Who can furvey 
all this admirable Work, and not as readily own 
it to be the Work of an omnipotent, and infiniteiy 
‘wife and good God (31), as the moft artful Melo- 
dies we hear, are the Voice or Performances of a 
living Creature ? 
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too under his Hand,'. at’ certain Notes both of Organs, and in 


Difcourfe: that he tried an Arch that would anfwer to C fa-ur, © 


and had done fo roo Years; and that an experienced Builder 
told -him any well-buile Vault will anfwer fome determinate. 
Note. And at Eaftbury-Houfe near Barking, 1 my {elf difcovered 
the Porch, (having firm Brick-Walls,) not only to Sound when 
ftruck on the Bottom, but alfo co give almoft. as loud a Sound, 
when I founded the fame Note with my Voice. ) 
' (30) Willis, ubi fupr. | 
(31) MWe Deus eff -————— qui 
grefte, atque inconditum carmen ad aliquam tantum oblectationems 


modulari docuit, fed tot artes, tot vocum varictates, tot fanos, alios | 


Spivitu nofivo, alios externa cantus adituros commentus eft. Senec, 


de Benef. 1. 4. c. 6. 
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‘2djuft it to every Occafion of this Sénfe. 


APAHIS Senf I fhall difpateh in Jef compaft 


& than the two laft, becaufe its Apparatus (al- 
though fufficiently grand and admirable, (yet) is 
notfo multiplicious as of the Eye and Ear’: It be- 
ing fufficient in this Senfe, that the: odoriferous 
Effluvia of Bodies (1) can have an eafie, free Pa 
fage to the Olfactory Nerves, without the formali- 
ties of Refractions) and other Preparations neceflary 
io the Perfection of the two former Senfes. \ Accor- 
dingly the All-wifeé Creator hath made fufficient 
Provifion for the reception of Smells, by the Aper- 
tures of the Noftrils (2); made not of Flefh or 
Bone, but Cartilaginous, the better to be kept open, 
and withal to be dilated or contracted, as there is 
oceafion : For which Service it hath feveral proper 
and curious Mufcles (jj). °° 9 


Mt id ave, on™ iced 


eat bs 


that would turn with a very {mall part of a Grain, loft nothing 
of its Weight in 3! Days ; neither did Affa-fetidain 51 Days ; 
but an Ounce of Wutmegs loft 5+ Grains in 6 Days 5 and Cloves 
74 Grains. Boyl's Sybtil, ENR. Co Set Ns nl le 
“ (2) Wares eo quod omnis Odor ad Superiore fertur, reéte Sursns 
Junt: Et quid Cibi & Potions judicium magnum earum eff, now 
Gre Caufa vicinitatem Oris fecute funt. Cicer. de Nat. Deor. 
3. 2 y 


: 


(I) Had not the Contriver of Animal Bodies been minded his 


- Work Should have all the Signatures of Accuracy, this Senfe 


might have been performed with a bare Aperture of the Nofe; 


» but that nothing might go imperfect out of his Hand, he hath 


made apart of the Nofe eafily moveable, and given a Set of 
Mufcles to lift up, and to open and fhut the Noftrils; and fo 


© (3) Odoreng 


(1) A piece of Ambergreafe fufpended in a pair of Scales, z 


? 
’ 
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the odorant Particles are drawn in, and conveyed 
to the Senfory, therefore there is a se wife Provi- 
fion made in the Lamina, with which the upper 
part of the Nofe is barricaded, which ferve to two 
excellent Ufes: partly, to fence out any noxious 
Subftances from entering the breathing Paflages in 
our Sleep, or when we cannot be aware (4) ; and 
partly, to receive the Divarications of the Olfadory 
Werves, which are here thick fpread, and which do 
by thefe means meet the Smells entering with the 
Breath, and ftriking upon them. Feist , 
And accordingly the more accurate this Senfe is 
in any Animal, the longer we may obferve thofé 


- Lamina are, and more of them in number folded 


up, and crouded together, to contain the more 
nervous Filaments, and to detain, and fetter the 
odoriferous Particles in their Windings and Turn- 
a, 2 aS a ee a 
' “And an admirable Provifion this is, which the 
great Creator hath made tor the good of Bruté 
Creatures (5); the chief Acts of many of whofe 


Lives are performed by the Miniftry of this Senfe. 
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| (3) Odorem non aliud, quam infectum Acra, intelligi poffe. Plin, | 


Nat. Hitt. 1. 9. ¢. 7. 

'\(4). For a farther guard againft the Ingrefs of noxious things 
the Vibrifi, or Haivs placed at the entrance of the Noftrils ferve, 
which in fome meafure ftop the entrance of things improper, 
or however give warning of them, but at the fame time allow‘ 
an eafic Paffage to the Breath and Odours. / s 
(5) Muito praclarins emicat (Olfattus] in brut animalibuc, 
quam in homine : ifta uamque hoc folo indice, herbarum, alicrumque 


torporum prius ignotorum virtutes certiffime dignofcunt, quin 


yitlum funm abfentem, vel in abfrufo pofitum, Odoratu venantur, 
ac. facillimé inveRigant. Quod autem minis fagaces (unt homi-~ 
num nares, ikud non facultatis hujus abufui (prout nonnulli vo- 
Lunt) afcribi debet, vernm in caush eff ipfius Organi defettus , hoc 
cnim circa vitths humani criteria (ubi ratio, Go intellettus adfunt) 
Herd ARI ys Poa te Mira PPMP Cal ee a a 4 FGA Uap) Gamba ihe ae Gi, 
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- And forafmuch as it is by” Breathing (3 ), that A 
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In Infeéts, and many other Creatures, it is of great 
Ufe in the Propagation of their Kind ; - as particu- 
Jarly in helping them to fafe and convenient Places 
for the Incubation of their Eges, and breeding up 
their Young. Others are by the accuracy of this 
Senfe, of Ufe to Mankind, which would be other- 
wife of little or no Ufe (6). . And moft of the ir- 
rational Animals, Birds, Beafts, and Creeping things, 
do, by their Smell, find out their Food ; fome at 
great diftances, and fome at hand. With what 
Sagacity do fome difcover their Food in the midft 
of Mud and Dirt (7)? With what Curiofity do the 
herbaceous Kind pick and chufe. fuch. Plants as 
afford them wholfome Food, or fometimes fuch as 
are Medicinal (8), and refufe fuch as would hurt 
and deftroy them? And all by the help principally, - 
if not only, of the Smell, aififted by its near Ally 
the Tafte. Of which Ithall in thenext place {peak 
very briefly. 
| CHAP. 

wonita accuratum requiritur : Propterea enim inferiores potentia. in 
homine, a natura minus perfecte exiffunt, ut fuperiorum culti, ee 
exercitio, relinqueretur locus. Willis de Anim. Brut. cap. ¥3. 

(6) Thus the chief Ufe of Hounds is to Hunt; and other Dogs 
to be a Watch and Guard to our Houfes by Night. For which 
Services. (particularly in Hounds) their Olfattory Nerves are not 
only remarkably large, (like as they are in other Brutes,) but 
their Branches, and Filamen‘s.are in the Laming of the Noftrils 
both more, and larger than I have {een in any other. Creature 
whatfoever. Alfo there are more Convolutions of the Lamina, 
than I ever remember to have found in any other Animal. | 
_ The Sagacity of Hounds is prodigious, of which {ee an In- 
flance in Book IV. Chap. 11. Wote 56. 

(7) See Book VII. Chap.'2: Wote s. 


(8) Hid. Plin, Hif, Nat. 1. Bc, 27. Qua animalia quas her 
bas oftenderunt. Beas ett PR as SR 
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a-tree admiffion to Taftes. 


ZN this, as in the laft Senfe, we have an Appa 


ratus abundantly fufficient to the Senfe ; Nerves 
curioufly divaricated about the Tongue (2), and 
Mouth, to receive the Impreflions of every Gufto; 
and thefe Nerves guarded with a firm and proper 
Tegument to defend them trom Harms ; but withal 
fo perforated in the papillary Eminences, as to give 


But 


(1) Ta dd tush sav waar, Sc, Saporum genera ————— dulcis, ) 
pinguis, aufterus, acerbus, acris, fal{us, amatus, acidas. Theophr, 


de Cauf. Plant... -64.¢.:1. What .may be.the caufe of the diffe. 
rence of Taftes, he taith is, hard to-aflign, aezegey oS) aie aa'Seo7, Be, 
Utrum affettionibus Senfunm,——as fizuris, quibus finguli con 
frant,. ut Democritus. cenfet..id. ib.  Siuexert@> dt, Xe. Demoeri= 
tus———dulcem effefaporem qui rorundus 2, acerbum qui firurd magnd’s 
afperum qui multis angulis, Sc. id. ib. c. 2. But of the Diverfi- 
ties and, Caufes of Taftes, fee Dr. Grew, Lech. 6. and Dr. Willis 
de Anim. Brut... Ae6 9 Pon ahaa ss 
. (2) Intellectus Saporum eff cateris in prima lingua > Hominiy 
@& in palato. Plin. |. 11. 37. i 


_. The Opinions of. Anatomiiis concerning the Organ of’ Taffe ei 


are various. Bauhin,.T. Bartholin, Bartholette,, Veflinge, Deusfinge, 
&e,. place it in -the laxer, flefhy Parts of the Tongue: Our famous 
Wharton, inthe Gland at the Root of the Tongue: Laurentius in 


the\thin Tunick ,eovering,,the Tongue: bur the Learned Malpighi | 


with, great probability. concludes, becaufe the outward covering 
of the Tongue. is perforated, under which lie papillary Parts, 
(ofwhich Mr. Comper hath very good Cuts. in his Anat. Tab, 13.). 
¢hat in.thefe the Tafte lieth. Malpighi's Words are, Quare cum 
diglis meatibus infignibus occurrant papillarta corpora, probabilixs 


eft in his ultimo,, ex fubintranti fapido humore titillationem, 


mordicationem quandam fieri, qua Guftum efficiat. Malpig. Op. 
Tom. 2, De Lingua, pag. 18, ety, ¥ 
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and .pernicious. And for this end,, the All-w 
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But I fhall fay no more of this Senfe, only a 
word or two of its confent with the Smell, and 
the Situation of them both: Their Situation is in 
the moft convenient-place imaginable, for the dif- 
charge of their'Offices ; at the’ firft entrance (3), 


- into the way to the grand Receptacle of our Food 


and Nourifhment ; to Survey what is to be admit 
ted therein; to judge between what is wholfome; 
and fit for. Nourifhment, and-what is uniceay 

ite 
Creator feems to have eftablifhed. a;great confent 
between the Eye; the Nofe, and Tongue, by ot- 
dering the Branches of the fame Nerves (4). to-cach 
of thofe three Parts, as.alfo indeed; to divers other 
Parts of the Body, which I may have Occafion to 


‘mention in a more proper place (5). By which 


“means — 


~~ Pravi puam ac fend folum Gof atis organon eft Lingua ti ali= 


_ quatenus fubobfcure tamen Palatum, & fuperior Gule pars confen- 


tiunt : inomnibus vero fibre nervole immediata fenfionis inframens 
ta funt. Quare obfervare ef, Linguam pre alia quavis parte inf 
Zniter fibrofam-efe, etiam textura valde porost conffare, ‘in. ewm 
nempe finem, ut particule rei fapide copiofins, ac \penitins intra Sen 
Sorit meatus admittantur-— Nervi autem qui fibris Lingua dens 
fifime intertextis famulantur, ac faperum impriffiones vi @gdére 


. aicdarngio communicant, funt —- Nervi e paribus tum quinto, tum 


nonos & ubique cum densa propagimum ferie per toram jus compa- 
gem diftributi, Willis ibid. : shag wie 

(3) Guftatus, qui fentive eorum quibus vefeimur genera debet, 
habitat in ch parte Oris, qui efculentis, & —potnlentis ita natura 
pociean Cicer. de Nat. Deors L. 2. Vid. 'quoque fupr. Note 2. 

(a) Multa hujwe (quinti Paris] Nervi propagines Mafticationti 
upert deftinantuy ; ideoque quoniam alimenta ingerenda non modo 
Guftis, eff eviam Olfattis @& Visis examen fabire debent, ab eo 
dem Nervo, cujus rami ad Palatum e& Fayees miffi, Mandutationis 
uegotinm peracunt, propagines alia, velut exploratrices, ad Waret 
& Oculos feruntur, wempeut ifthec aliorum fenfuum organa, etiam 
aid objetha Guftas melius dignofeenda, prabationum ausilinquibufdant 
infituantur. Willis Nerv. Defor. & Ufns: cap. 22. 

(5) See Book V. Chap. 8. +. bat : 
ids de ta Spe (1) Malpight 
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means there is all the Guard that can be, again 


pernicious Food; forafmuch as before it is taken 
into the Stomach, it-isto undergo the trial of three 
of the Senfes; the Scrutiny of the Eye, that ftrié: 
Surveyor of its outward Appearance ; and the Pro- 
bation of the Smell and Tafte, the two fevereft 
- Judges of itsnatural Conftitution and Compofition, 


Rene eo: the Senfe of Feeling (i). 


Hi fpent {o much Time upon the other 
4 Senfes, and therein given fuch ample Proofs 
of the anfinite Creator’s Wifdom, I fhall but briefly 
Senfe.. , Bae 
“si, | | One 


- (1) Malpighi is of this Opinion, thatas Tafteis performed bythe 
Papillgin the Tongue; fo is Feeling by fuch like Papéle under 
the Skin. From feveral Diffe€&tions, and other Obfervations he 
thus concludes, Ex his, e& fimilibus videbatur animus abunde cer- 
tior redditus, eatundem Papillarum pyramidalium copiam, quaa 
alids in Lingua defcripft, in Locis precipué exquifttiort Tattui dicatia 
_ geperiri, eodem. pregigni. nervofo, @ cuticulari corpore, -fimulque cits 
cunivolyi reticulari involucro, @7 extimam cuticylam, veluti. ulti- 


mum terminum attingere,——-Microfcopio quilibet in mantis dorfo 
pro fudore orificia quadam miro ordine difperfaintueri pote/?, circe 


que frequentia qudédam capitula affurgunt , hac vero funt Papilla- 
rum fines, dum acute affurgentes interpofitum fuperant rete, fe 
mulqueextimam cuticulam. H&e repetitis fectionibus deprehendi. ¢ 
ex quibus.non improbabiliter deducam,  ficuti ex elatioribs —m pa» 
pillis——in. Lingua, Guftis Organon eliciter,———~ta ex copios® 
barum Papillarum congerie——in organi, ubi maxime animalia 
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Taktis motione afficiuntur,——adequatum Tathus organum fuffici- 
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enter haberi. Malpig. de axtern. Taft. Org. p. 26, Conful, quo 
Thefe 


gue cjufd. Vit. p. 28: 


take notice of two things relating to this laft Ba 


a S52 z 


iT. ed " ei 5 bs 
PAS OUR a We 


VRS ne 


o Of the Feeling: Book IV, 
One is its Organ, the Nerves. For as all Senfa- 

tion is performed: by the Nerves (2), and indeed 

the other Senfes (performed by Nerves) are a kind 


_ of Feeling; fo is this Senfe of Feeling performed, by 


Nerves likewife, {pread in the moft mcomparable, 
curious manner throughout the whole Body.. But 
to defcribe their Origine in the Brain, and Spinal- 
Marrow, their Ramifications to all the Parts, their 
Inofculations with one another, and other Matters, 
whereby not only the Senfe of Feeling is performed, 


‘but alfo Animal-Motion, and an*admirable Con- 


fent and Harmony of all the Parts of the Body is 
effected, (to defcribe, Ifay,. thefe things) would 
take up too much time, and I have already, and 


fhall as I go along, give fome Hints thereof. 


_ The other..thing I fhall.take notice. of, is,the 
difperfion of thisSenfe throughout the Body, both 
without, and within. The other Senfes,.I fhe ob- 
ferved, are feated.in the very .beft. place for the 
Relief and Comfort, the Guard and Benefit of; the 


_ Animal. And forafinuch asit is neceflary to the 


Being, and Well-being of the Body, that every 
Part thould be-fenfible of things fafe, or things pré- 
judicial to it felf, therefore it is an admirable Con- 
trivance of the great Creator, to:difperfe this ore 
| A. said “ie 


Thefe Obfervations of Malpighi, our late curious and diligent 
Mr, Cowper hath cOnfirmed, and given us‘very elegant Cuts both - 
of the Skin, and the Papil/e, and the Nerves,’ Glands, @ce. uns 
der it, from Microfcopical Obfervations. Vid. Cowper’s Anat. In- 
trod. and Tab. 4, | 
' (2) Although the Eye be the ufual Judge of Colours, yet fome 
have been able to ‘diftinguith them by their Feeling. Quidam 
fuit qui venit ad M, Duc, Hetruvig aulam qui colores: per Tabtum 
cognofcebat. Pro experimento velum fericum, uniformiter textum; 
Pluribus colovibus tinttum @& offerebatur, @& ‘veracitér de colore in 
fraguls partibus jutlicabar, Grimald. de Lum. & Col. ‘pr. 43 


§. 596. ade 
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between Pleafure -aud ,Pain, things,Salutary, and 


things Hurtful to the Body. ~ - 


‘ 


Thus in the five Senfes of Animals we have an 
Oeconomy worthy.of .the»Creator, and maniteftly 
demonftrating his Power, Wifdom and Indulgence. 
For, whether we confider. the Mechanifm of th 
Organs, or the great Ufe} and Convenience of ‘eac 
Senfe, we find it noble and grand, curious: and. ar- 
tificial; .and every. way. worthy”.of its.infinite 
Maker, and beyond the Wit and Power of any 
thing but a GOD. And therefore we muft even 
deny our Senfes, by denying them to be God’s 
Handy-wotks 0 os wii § 5 oF Deke! pen) Cy 
» And now from thofe chief Machines of Animal 


Performances and Enjoyments, the five Senfes; let 


us pafs, to. another. thing in common to all the fen- 


- 


fitive, Creatures,..which is Refpiration, 


(3): Tattus autem toto corpore ggquabiliter fufus eff, ut omnes 


itkus, omne(que nimios & frigoris, go calovis appulfus fentire poffi- 
nus... Cicer, ubi fupr. ae rt 
uo Latins fenfus. omnibus ef?, etiam .quibus nzllus alius : nam @& 


Ofires, < terrefribus Vermibus quoque. ..Exiftimaverim omnibus 


Lenfum & Guftatis effe. Cur enim alios alia. fapores appetunt ? 
in quo vel Nature precipna architetio. .Plin. Nat. Hitt. [. 10, 
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Gh Of Refpiration. 


o F all the AGts of. Animal Life, this is one of 

_ XA the chief, and moft neceffary. For whatfo- 

a ever hath Animal Life, kath alfo the Faculty of Re- 
{piration, or fomewhat equivalent thereto ( pif 

| | eed 


(1) The Ufes affigned to Refpiration by all the Anatomifts be- — 
Fore Malpighi’s Difcoveries of the Stru€ture of the Lungs, are fo 
+ -Wagious, and many of them fo improbable, that it would be fri- 
We - ‘welous to recount them, But the more eminent modern Anato- — 
“mifts affign thefe Ufes. Wis thus Sums up his Opinion, Pre-— 
cipua Pulmonum funttio & sat fanruincm & aerem per totas 
partium compages intimofque receffus, atque ductus quofque minutiffi- 

mes traducere, & ubique invicem committere, in eum nempe fi- 
nem, ut fanzus venofus a circuite redux, & chymo vreeenti diln- 
tus,———tum perfeltins mifceatur & velut fubigatur, tum potifimum 
‘wt fecundum omnes fuas partes ab aere nitrofo de novo accendatur. 
Pharmaceut. p.2. S.f. 62. §. 2. Mayow faith rightly, thatone 
= grand Ufe of Expiration is, Ut cum aere expulfo, etiam vapores e 
ae fanguine. exhalantes, fimul exfufientur. And as for Infpiration, 
Ce ‘that it conveyeth a nitro-aerial ferment to the Blood, to which the 
~~. the Animal Spirits are owing, and. all Mufcular-Motion. Afayow 
re de Refpir. p. 22, Gc. mea Edit. © eet. r' 
By © Somewhatof the Opinion of thefe two laft-cited,if I miftake not, 
(it being long fince 1 read their Tratts, and have them not now 
at Hand,) were Ent, Sylvius, Swammerdam, Diemerbroeck, and my 
Friend Mr, Ray in an unpublithed Traét of his, and in his Letters 
now in my Hands, - | 
But our Dr. Thurfton for good reafons rejeéts thefe from being 
principal Ufes of Refpiration, and thinks, with great reafon, the 
_ principal Ufe to be to move, or pafs the Blood from the gight to 
_ he left Ventricle of the Heart. Upon which account Perfons 
hanged, drowned, or ftrangled by Catarrhs, fo fuddenly die, 
namely, becaufe the Circulation of their Blood is ftopped. For 
the fame reafon alfo it is, that Animals die fo foon in the Air-. 
Pump. Among other Proofs he inftanceth in an Experiment of 
Dr, Croon, ( Profef. Grefh.) which he made before our R, S. by 
a itrangling a Pullec, fo that not the leaft fign of Life nue oree. 
“ Bi ag Bika tt 4 ut 
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deed fo congenial is this with Life, that Breath and’ 


"ay 
} 
% 
t by 


Life are in Scripture Phrafe and Common Speech © y 
| taken 


but by blowing Wind into the Lungs through the Trathes, and 


“fo fetting the Lungs a playing, he brought the Bird to Life a- 


gain. Another Experiment was one tryed by Dr. Walter Needham 
before Mr. Boy/, and others at Oxford, by hanging a Dog, fo that 
the Heart ceafed moving. ‘But haftily opening the Dog, and 


. blowing Wind into the Duétus 'Pecquetianus, he put the Blood in 


Motion, and by that means the Heart, and fo recovered the Dog 
vith again. V. Thurffon de Refpir. Uf. p. 60, and 63. med 
Edit. Ke EP | | ) 
Such an Experiment as Dr. Croon’s, my Friend, the late juftly 
renowned Dr. Hook fhewed alfo our R. S$. “He cut’ away the Ribs, 
Diaphragm, and Pevicardium of a Dog; alfo the top of the 
Wind-Pipe, that he might tie ic on to the Nofe of a pair of Bel- 
lows; and by blowing into the Lungs, he reftored the Dog to 
Life; and then ceafing blowing, the Dog would foon fall into 
‘dying Fits ; but by blowing again, he recovered: and fo alter- 
nately would die, and recover for a confiderable time, as long 


_ and often as they pleafed. Philof. Tranf. Nr. 2». 


For the farther Confirmation of Dr. Thurfion’s Opinion, the 


“Ingenious Dr. Mufgrave cut off, and ‘ctofe ftopped up the Wind- 

pipe of a Dog with a Cork, and then threw open the Thorax 5 
“where he found the Blond ftagnating in the Lungs, the Arteria 
‘Pulmonaris, the right Ventricle and uricle of the Heart, and the 


-two great Trunks of the Cava diitended with Blood to an immenfe 
degree ; but at the fame time the Vena Pulmonary, the left Ventri- 


ele and Auricle of the Heart in a manner empty, hardly a Spoon- 


ful of Blood therein, Philof: Tranf? Wr. 240. Or both the Expe- 
riments may be together met with in Lowth, Abridg. Hol. 3. 
pf. 66, 67. ‘Kes an 

This Upinion of our learned Thurffon, the late learned Er- 
muller e{poufed, who being particular in reckoning up the Ufes 


of Refpiration, I fhall therefore the more largely cite him. Re- 


Apiration, faith he, ferves, 1. Ad Olfattum. 2. Ad Screatum @ 
Sputationem, 3. Ad Oftitationem, Tuffim, Sternutatronem, Emyne. 
ttionemaue. 4. Ad liquidovum Sorbitionem, Sudiionemve. 5. Ad 
Loquelam, Cantum, ‘Clamorem, Rifum, Fletum, Flatum, &. 6. 
Ad fecum Alvi, Urine, Fetus, Molave, necnon Secundinarum exe 
pulfionem. 7. Ad promovendi Ventviculi, Inteftinorum, Latheorume 
que vaforum, Sc. contenta. 8. Ad halitus aqueos Sanguinis e pul- 
monibus aeris ope-exportandos. 9, Ad Diapnoen. 10. 4d exattio- 
“vem Chyli, Lymphaque, necnon Sanguiniin ———mifcelams AIT. Ad 
PRE hie . sonciliandans 
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conciliandam fanguini—coccineam tubedinem, &c. 12. Wee morofe 
negabimus, aerem———pulmones @ Senguinem Allos, tranfewrrentems, 
minus calida reddere, &c, 13... Quod. tique acer fanzuini fingulis 
Re/pitationibus aliquantilla fui parte, admixtus, pauci{fimas quafdam 
in Spirituum animalinm elaboratione. particulas fimul contribuat. 
All thefe Ufés-although of great Confequence, yet he thinks ra-. 
ther ‘conduce to the Well-Being, than, the Being of the Animal; 
ecaufe. without any one of. theni, , the Animal. would not {0 
{peedily die, as it doth by Strangling, or in the Air:Pump. ‘He 
herefore afigns a 14th, and the principal Ufe of Refpiration' to _ 
be, For the paffing of the Blood through the Lungs, \that is throwninto — 
thers by the Heart, Etmull. Differt, 2. c, 10. §-'I7& 16... 0 
ae “But the, late Dr. Drake, with. great, Ingenuity and Addrefs, © 
Cike ‘a Perfon fo confiderable,, for , his, Years as he was in his © 
_Time,),not, only eftablitheth this Notion of. Refpiration, but alfo — 
‘Carries it farther, making it. the true Caufe of the Diaftole‘of — 
the Heart; which. neither Borelli, Lower, or Comper, much lefs 
any before thofe great Men, have well accounted for. That the — 
Heart is'a Mufcle, is made.evident beyond: all doubt by Dr. Lower. | 
And that.the Motion of all Mufeles confifts in ConftriCtion, isnot — 
oy to be doubted alfo. By which means the Sy/tole is eafily account- 
. ed for. But forafmuch as the Heart hath no Antaronifi-Muféle, 
the Diafole hath puzzelled the, greateit. Wits! But Dr. Drake — 
‘with great Judgment, and much Probability of Reafon,. maketh © 
the Weight of the incumbent Atmofphere to be the trne Anta- 
konif? to all the Mufcles which ferve both. for ordinary Infpira- 
tion, and. the Conftriétion of the Heart. The particulars of his — 


Opinion may be feen. in his Anatomy. ‘L, 2..¢. 7. And in Phil. 
Tran: Wr. 281. 


“And <I remember when I was at the Univerfity, my-moft in- 
B§Mious and learned Tutor Dr. Wills, when he vead> Anatomy — 
to-us, was.of Opinion, that the Lungs were, blown up bythe 
/ Weight of the incumbent Air,-.and reprefented the: manner | of 
Refpiration in’ this manner, viz. He put.a Bladder sinto'a Pair 
of Bellows, turning back. the Neck of the Bladder, and tying it 
~ faft, fo’ that no Air might enter ,in between the Bladder and ~ 
‘Bellows. This being done, when the Bellows were opened, the | 
‘Bladder ‘would be blown up, by. the Weight of the incumbent — 
oa Air 5 and whén fhut, the Air would be thereby. preffed. forcibly 
_ Out of the Bladder, fo as to blow the Fixe... This Experiment. I 
_ fake notice of here, becanfe, ( befides the, Iluftration: itigives 
fo Refpiration,) that great Genin {ooms to have had a truer No+ 
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Chap..Vil. Of Refpiratim. . 149 
Concomitants ofone another. Mofes (2) (exprefleth) — 
- Animal Life, by: [The Breath of Life.| Saith he,Gen, 
7. 21,22. All Flefh that moved,on the Earth, Fowl, 
 Catiel, Beaft, creeping Things, apd Man., all in whofe - 
Noftrils was the Breath of Life in the dry Land died, % 
So the Pfalmift, Pfal. ‘104. 29. Thou takeft away y 
their Breath, they die... So grand an Act theretore.in 
- common to all Animals, nny juftly deferve a place 
in this Survey ‘of: the Works‘of God, in’ the Ani 
mal Kingdom. ne : 
~.Atd-here I might launch out into anampleDe- 
{cription.of all-the Parts miniftering to. this necefla- 4 
_ ry AG; and fhew the curious Contrivance and <ar- 
tificial Structure'of them. “But a tranfient View = 
hall fafiice, T'might begin with the outward = 
Guards, the Nofe and Mouth;. but thefe have been ey 
already touched upon. But the exquifite-Mecha- 


nifin of the Larynx, its Variety of Mufcles,: its Car- ‘: 
tilages, all {9 exquifitely made for the purpofe of . 
Refpiration,:and. forming: the Voice-(3), are very ; 
. : TAY a eo tty «3 } Ss Qiets Tt Tm, (a St mY “a ‘on \. 


pecaede On siletort vilpion sat i? gech7 eTERITIGS ¢ DOR ¢ SO PRRs 
tion, of this: Phenomenon than: was ‘very conitnon then; viz, about 
the Year 1677 or .78'3~as alfo, \becaufé Ihave «in {émé ‘Authors 
met: with the fame Experiment, without» mention of (Dr Wills, 
whofe I. take itero chavexbeen. i ont seed Agi bene 
* Another vufe of great’ Confidération ithe already commended 
Dr. Cheyne’ afigns, namely, {to form:the-elaftick’ Globules.of which 
the Blood ‘principally confifts, ‘withour which there would bea uehon 
general Obftraction ‘in‘all) the capillary Arterjes. .¢heyne’s Phil. Rs 
Prin. of Wat.Reb, ox Harris's Lew. Tech. in Lungs. > NT aR aa 


(2 Gen. 90°96. 7 tes tal 20 1sio oi PM Gude ee 
—»\(3) *Becaufe ic »would be ‘endlefs to {pecify the curious: Me- +s 
chanifm»of «al}\thé.Parts;: concurring «tosthe: Formation ‘of the 
Voice,.J fhall: therefore’ for a Sample ‘note only two. things.» 
_ Phere are’ thirteen*Mufcles:provided:for) the Motion of ‘the five 
Cartilages of the Larynx: Gibfi Anat. Joat, rq. A Sign df the 
careful and elaborate Provifion that is made for the Voice,’2. 
Teas. a prodigious Faculty. of \the G/ottis in contracting” and | di- 

- Watingit felf- with fucli Exquifitenefs, as»to'form all<Notes. . For 
(a8'the-ingenious: Dri Keil faith) fureeling the greateft. hen 
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admirable: And no lefé fo is the Torigue (4), which 
minifters to that and many other Ufes too. 


80. Of Refpiration. - Book IV. 


Next, the Fabrick of ‘the (5). Trachea deferves — 


efpecial Remark, Its Valve the Epiglottis on the 


of the tmo Sides of the Glottiste be one: tenvh Part of an Inchin 
founding 12 Notes, (to which the Voice eafily reaches,) this Line 
muft be divided into 12 Parts, each of which gives the Aperture 


fider the Sub-divifion. of ‘Wotes into which the Voice ean run, the 
Motion of the Sides of the Glottis ts frill vaftly, nicer. :: For if twa 
Chords foundiny exattly Unifins, one be fhortened ..—-th Part of its 
Length, ajuft Ear will perceive the Difagreement, anda good Voice 
will found the Difference, which is -tth Part, of @ Note. But 
fuppofe the Voice can divide'a Note into too Parts, it ifollows that 
Lhe different Apertures of the Glottis attually divide, the: tenth Part: 
of an Inch into 1200 Parts, the effect of each of which produces: a 


Senfible Alteration upon a good Ear. But becaufe each fide ‘of the 


Glottis moves juj? equally, therefore the Divifions are juft double, 
or the Sides of the Glottis, by their Motion, do aftyally divide one 
eu Part of an Inch into 2400 Parts. Keil’s Anat. c. 3, 
Sect. 7. 


-.(4)-Among the Inftruments of Speech,-the Tongue is a-necef= 
fary one ; and fo neceffary, that it is generally thought no Speech 
canbe without it; But in the third Tome: of the Ephem. Germ; 
4s Publithed, fac. Rolaadi Agloffoftomographia, «five Defcriptio O- 
wis fine: Lingua, quod perfelté loquitur, @ reliquas fuas funttiones 


maturaliter exercet. The Perfon deferibed is one Pet. Durand, 


2 French. Boy'of eight or nine YearsOld, who at five or fix loft 
his Tongue by a Gangrene, occafioned .by ‘the Small-Pox. _Not- 
Withftanding which, hecould (as the Title faith) {peak perfectly, 
as alfo Tafte, Spit, Swallow, and Chew his Food; but this 
Yatter he could do only on that fide he put it into, \ not being 
able to turn it to/the other fide his Mouth. be 

Inthe fame Fraét,° Chap. 6. is this Obfervation of Ventrilo- 


squows Perfons, Memini me a quodam fat celebri Anatomico audiviffe, | 
‘ dum de duplicatura: Mediafini ageret, fi Membrana ifta duplex na- 


- “xequiftte for fuch a Note; ‘with a certain Strenrth. But tf we cons — 
’ S - 


turalitér unita in duas partes divadatur, loquelam quafi ex pectore. 


_ \procedere, ut circumfantes credant Demoniacum hunc, aut Ster- 


womythum. > : 


= 98) The! Variation of: the Wind-pipe is obfervable in every Creae 
‘tute, according as it is neceffary for that of the Voice. In an Ure 


ehin, which bath a very {mall Voice, “tis hardly more than Mem- 
wits . branowg. 
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top, to fence againft all Annoyances ; its cartilagi- 


nous Rings(6) nearly environing it, with its mem- 
pranous Part next the Gullet, to give the freer paf- 
fage to the defcent of the Food; and laftly, its in- 
ner Tegument of exquifiteSenfe to be readily affec- 
ed with, and to make efforts againft every thing 
that is hurtful or offenfive, thefe, I fay, do all juft- 
ly deferve our Admiration. Meo 
And no lefs prodigious are the Parts farther with- 
in; the Broncht, the Veficula(7), with their mufcu- 
mai 7% | lar 


 branows. And ina Pigeon, which hatha low and foft Note ’tis 
partly Cartilaginous, and partly Membranous. . In an Owl, which 
bath a good audible Note, tis more Cartilaginous. But that of a 
Jay, bath hard Bones, .inftead of Cartilages: and fo of a Linnet, 
whereby they have hoth of them, a louder and fironger Note, Sc, 
The Rings of the Wind-pipe ave fitted for the Modulation of the 
Voice. For in Dogs and Cats, which in the Expreffion of divers 
Paffions ufe a great many Notes, (as Men do,) they are open and 
flexible, as in Man... Whereby all, or any of them are dilated, or 


contracted, more or: lefs, as is convenient for ahigher or deeper Note, 


&c. . whereas in fome other Animals, as in. the Japan-Peacock, 
which ufeth hardly: more than one fingle Note, they are entire, Sc. 
Grew’s Cofmolog, Sacr. Book I. Chap. 5. §. 9, 10. es 

(6) Icis a farther manifeft Indication of fingular Defign in the 
cartilaginous Rings of the A/pera Arteria, that all the way. where 
’ they are Contiguous to the Oefophagus, they are Membranous, to 
afford an eafie Paflageto the Food ; but after that, in the Bronchi ; 
they are fome compleatly Annular, fome Triangular, @e. And 
another obfervable is, the lower Parts of the fuperior Carti- 
lages, receive the upper, Parts of the inferjor, in the Broxchi ; 
whereas in the 4/pera Arteria, the Cartilages run and remain pas 
rallel to.one another ; which is a noble difference or Mechanifm 
in this (in. a manner). one and the fame Part, enabling the 
Lungs and Bronchi to contraét themfelves in Expiration, and to 
extend and dilate themfelves in Infpiration. oan: ele 
(7) I thall not here-intrench fo much upon the Anatomiit's 
Province, to give a Defcription of the Lungs, although it be a 
eurions Piece of God’s Workmanthip, but refer to Seignior Mal- 
pighi, the firft Difcoverex of their Yefcule in 1660, in. his two 
Letters to Borelli de Pulmon: alfo to Dr, Williss Pharm. rat. 
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Jar Fibre (+), as fome affert’ they” have}: together 


With! the’ Arteries arid: Ving’ which every” whet 


_——_abeoitiptiy the aity Paffages, for the’ Blood to! e- 
Rive there'its Impréghations from the Air.) 
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Pi RSET. Cot de Refpir. Orig. & Uf.-whd as he wrote after 

a, Malpighi; fo hath ‘more accbrately \defcribed chofe Parts ; andto 
: Me. Cowper's Anat. Tab. 24, 28. And if the Reader hath a 
: mind to fee what Oppofition Seignior Malpighi's Difcoveries met 
- with at Home and Abroad, and what Controverfies he had on 
that-Accounty-as-alfo-his Cenfures.of Dr. Wills’s.Defcriptions and 
Figures, he may confult Ma/pighi’s Life written by himielf, pag. 4. 


to 21. *, * , * “ * it * . 4 

"That che tHHes Conk OF Pefeulé, oF Eobult of! Perficule ade 

4 mMittihg of Air ttom the’ Broach? is’ vilible, ‘becaiife they” maybe 
Blown tip, ‘cleanféd’ “GF ‘Blood; and‘ fo ‘driéd:' But Mt. Comper 
faith, he could never part the'Zpbuli, (fo'as ro"maké the’ Doctor's 
Fig. .¥. Tab. 3. &° 4.) 10, tht probly the Yeptule are contipat 
dus to die another thrdughopt\ each’ Lobe: of ‘the “Lungs. “And 
hot only Air, But DreimerbroeR proves, ‘iftat the Veffeule aie 
of Diiffalfo from’ two Afthmatick ‘Perfons “he? opened} one!: 
Stoné-Cutter’s Mal, thé Heficdle of whofe ae wete fo ftnffed: 
with Duft, that‘in cutting; his Khife weneas ‘if throtigh an ‘heap 
of Sand. The dtlier*wa8'a Featlier-Dtiver, “Who"had’ thefe Blad- 
ders filled with the frie Duft 6+. Down’ of Feathers.) 8 °° 


"_(#), There isa, cénfiderable difference’ between Dt. Willis; aiid 


i, Ermiller, viz. whether the Veftule of thé Lungs’have any maf- _ 
- @ular Fibres or not?) ‘Etmiller” exprefly “faith, “Wallas . Fibtas 


mufeulofas multo minus rubicandam Mifculorum comparem * ( fant 

enim Veficula albide & fere diaphana) in’ ipfis ‘reperivt. ubi fpr. 

c. 6. § 2. And afterwards §. 3. Pulmones effe molles flexile(que 

— mufcilofis fibris cou proprie ‘explicationn. organs -deftitutos. But’ 
ey ies oe a ee ary er ee ee COS iter, cs eee Sek as ie 
” Dr Willis a8 exprefly ‘afferis they have mufeulous Fibres, and: 


- 


: 4, alfigns an excellent Jfe of them 5 Cellule ita veficulares, ut nixus 


fro expiratione contrattivos -edant, etiain fibras, uti per Microfto-” 
; pium plane ‘confpicere eff, mufiulares obtinent, ~‘ubi fupr. §. 16. 
By And in the riext §; Ur “pro data ‘occafione-maj majorem' aerts* copians 
exfuffient, aut materiam extuffiendam ejiciant,’ fibris muftularibus’ 


donate, fefe arClius contrabuint, Contentaqné [ua penitis ‘exterminant, — 


Nag: he PACS ee a ee BEF tK cn iy} lok Gale ee 
if Exenim ordinarie pettoris Sy/tole, quas mufculorum veldxaiones’ exc 
parte oficiunt’, aerems forfan totum a ‘Tratha @ ‘Broithiis, baud’ 
u ¥ > Pah fi its & tS re aT) tas iW te 1 ye - has Pert ayy weet 
_ Famen a Veliculis, quague vied ejichane = proper hes “(qustits opns, 
tit) inaniendas, © tétius Pettoris savitasplurimnn re 
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Chap. VIL Of Refpiratin. i835 | 
-«From hence’ might proceed to'the commodious 
_ Form of the: Ribs (3), the curious: Mechanifim ‘of © 
the Intercoftal-mufcles (9), theDiaphragm, andalk 4 
the other Mufeles. (10) miniftring both to the or- = 
. dinary, and:extraordinary Offices'of Refpiration. fi 


: OO (Bat 
cet beet he? ry tet Sey et LN I eth: - 
&. cellule ipfeveficulares a propriis fibris confiridtis coarttantur, = 
(8); Circa shos,-motus ( Scil. Pettoris dilatationem, Sc.| divint = = 
Conditoris mechanicen, ad reculas Mathematicas plane adaptatam, a 


fatis ddmirari non poffumus ; fiquidem nulld alia in re manifeftins 
*O Qcds youeresiy videatur. Quippe cum pectoris tum ampliatio, 
_ tum coarttatio a quibufdam Mufculis (quorum munus. unicum eft 
contrahere ) Mot debeat ; res ita inftituitur, ut Cofte, qua thoracw, 


condladeth, Wihil ufquam a Natura ullo patto per ‘incuriam fuilfe 


. ate ere. be a . | 

(9) For ‘the Struture of the Tntercofals, Midriff, 8c. 1 thall 
refer to Dr. Willis; atid other Anatomifts. But Dr. Drake taxeth 

_ Dr. Willis with an Error in fancying there is an oppofition ‘in 

the Office of the Intercoffals, by reafon the Fibres of the exter- | 
gal and internal Intereoffals decuffate ; that therefore the Exter- a 
nat (et¥é to raife the Ribs, the I”rernal to draw them down, 

 - But Di: Drake is Of Steno’s, and Dr. Maydw"s Opinion, that. not- 
“withftanding the Decuffation of their Fibrés, the Power they eéx- 

ert upon, and thé Motion they effect in the Ribs is one aud ‘the 

fame>* Drake's Anat. 1. 2. c. 7. and 1. 4. ¢. 5.  Mayow's de 

Refpir. c. 7. CATER HE wing Bie 


“(ro) Although Dr. Drake and fome others deny the Tafer- 
cofals being Antagonift-Mujcles, as in the preceeding Note, yee 

ey, and moft other Anatomifts that I have met with, attribute: 
a confiderable power to them in the att of Reipiration, as they 
doalfo to the Subelavian, and Triangular Muftles: but the 
leartied Erinu/Jer déniés it for thefe ‘three Reéafons, 1. Quia te- 
Pitaisdo nullarh inillis comvattionem fentio. 2. Quia—[ibi_in- 


EPR & ~ pitema 


' 


‘i k into the left; through ¢ Paffage called Foramen Ovale, in the 


454 Of Refpiratin. Book IV, 
But pafling them by, I fhall ftop at: one prodigious 
Work of Nature, and manifeft Contrivance of the. 


Almighty Creator, which although taken notice of 
by others (11), yet cannot be eafily pafled’ by in 
Ne Subje& I am upon ; and thats the Circulation 


of the Blood in the Fetus in the Womb, fo different’ 


from the Method thereof after it is Born. In the 
Womb, whilft it is as one Body with the Mother, 
and thereis no Occafion, nor place for Refpiration, 
there are two Paflages (12) on purpofe for the tranf: 
miffion of the Blood without paffing it through.the 

3 | ha Lungs. 


vicem non adducuntur, &c. 3. Quia Coffe omnes ab aliis mode 
enarrati: mufculis moventur, idque fimul, Sic, . Intercoftales itaque, 


— weenon Subclavios Mufculos Coftis, -parictum infiar, ad complenda 


inter[itia intercoftalia, pectufque integrandum, ac Coftas connetten- 
das, intertextos effe, probabiliter conclude ; quo, munere Trianculares 
etiam —— fungi, rationi confentaneum ef. Etmul. Differt, Bi 
cap. 4. §.6. . ris artis. eecte onl vas 
| see to the Ufe of the Triaugular-Mujfcle in Refpiration,...we 
may judge of it, from its remarkable Size, and. Ufe in a Dog; of 
which Dr. Wills gives this Account from Fallopius : Im Homine. 
parvus adeo to fubtilic iffe [Mufculus] eff,» ut vix pro Mufculo - 
accipi queat: in cane per totum os pelloris protenditur, e& cartilagi- 
mes omnes, etiam verarum Coftarum frerno inofeulatas, occupat, Cujus 
ello ratia divinam circa Animalium fabricas Providentiam 
Plane indigitat. Quippe cum hoe animal, ad curfus velociffemos Co. 
dive continuandos natum, quo fanzuis, dum intenfixs azitatur, rite 
accendatur eventileturque, aerem celerrime eh. fortiter uti infpirare, 
sta etiam exfpirare debet—idcirco propter hunc attum firmius obeundum 
{sujusin Homine haud magnus eft ufus) mufculus caninus molens 
tngentem CO tanto operi parem fortitur. Willis ubi fupr. §. 32. — 
(ir Ray's Wifdom of God in the Creation, p. 343. >.» 
ES ft) Mr. Chefelden, an ingenious and moft accurate Anato- 
miit, having fomewhat particular in his Obfervations about the 
Circulation of the Blood through the Heart of the Foetus, I fhall. 
prefent the Reader with fome of his Obfervations, which he fa-. - 
yvoured me with the fight of.. The Blood, (faith he) which # brought 
to the Heart by the afcending Cava, paffeth out of the, right Auricle 


Septum 


Lungs. But as foon as the Fetus is Born, and be- 
come thereby aperfecily diftin@:Being, and breathes 
for it felf, shen thefe two Paflages are fhut up: 
one nearly obliterated, the other becomes only a 
Ligament, except in fome Creatures that are Am- 
phibious, or are forced to lie long under Water, in 

whom thefe Paflages probably remain open (13). 
» And now what Action of any rational: Creature, 
what is there in a’ Man’s’ Life, that doth more 
ek ied plainly 


{Septum common to them both] sithout paffing through the right 
_ Pentvicle (as after the Birth, sebile the Blood from the defcending 
Cava paffeth through the right Auricle and Ventricle into the pulmo- 
nary Artery, and thence into the Aorta through a Dutt, betwixe 
thet and the pulmonary Artery, called Dudtus Arteriofus, whilf 2 
{mall Portion of the Blood, thrown into the pulmonary “Artery paffeth 
through the Lungs, o more than is fufficient to keep open the pul- 
monary Veffels. Thus both Ventricles are employed in driving the 
Blood through the Aorta to all Parts of the Fetus, and to the 
Mother too. But after the Birth, the Blood being to be driven 
from the Aorta through the. Foetus alone, and not the Mother too, 
one Ventricle becomes fufficient, shilft the other 1s employed in dri- 
ving the Blood through the Lungs, the Duttus Arteriofus being 
Shut up by means of the Alteration of its Pofition, which happens to 
it from the raifing the. Aorta by the Lungs when they become in- 
flated. After thar the Blood « thus pais into the Lungs, in its 
return it jen the Valve of the Foramen Ovale againfi the Fora- 
men it felf, to sbofe fides it fon adheres, and fo ftops'up this 
Paffage. The Duétus Arteriofus, or Duttus Arteriofus in Liga. 
mentum verfus, is feldom to be difcerned in adult Bodies, but the 
Figure of the ForamenOvale is never obliterated. | 
(13) Ithath been generally thought to be not improbable, 
but that. on fome Occafions the Foramen Ovale may remain open 
in Man. [n a Girl of four or five Years of Age, Dt. Conner 
found it but half clofed, and inthe Form of a Cre(gént. And 
' he thinks fomewhat of this kind might be in the Perfon whofe 
Skeleton was found to have no Joynts in the Back-bone, Ribs, 
@c. Of which a Defcription, with Cuts, may be found in Phil. 
Tranf. Nr. 215. and more largely in his Differt. Med, Phyf: de 
Stupendo Offum coalitu, where he adds to the Girl, in whom the 
For, Ov. was not fhut; 2 like Obfervation of another Girl he 


erat 
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opened at Oxford of three Years Old,’ qua Foramen Ovale fere: 


ais 


at 
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356 Of Refpirri@. y 
Plated, Hee cfign: _ Reafon, ..and. ¢ 
than this very. Att of Nature doth, the 
saa ane} or coached ovrt sted} orl 
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ft ig dad egurrtpet) cag i iggoxo .tpomaaml 
erat ncclufum, im mediotamen, - exili foramine, pet quod Turu 
facile ttenfmify eras bervinte,, pag. 30. 88 Me. Copper” ( 
whom none more’ accurate nor 4 ‘better Judge) faith,  F have 
| afttn’ found) the Foramen/Ovale openinithe Adult, Anat. Append. 
Fig, 3 ButMr; CHe/e/den.i3 of a-differert Opinion; QF which 
in the following Note. 
» From fomewhat of this caufe 1 am apt to think it was that 
the Tronningholm Gardiner efcaped drowning, and fome others 


Ad 
é 


mentioned” by Pechliz. His Stories arc, “Hortulanus Tronniaghol- 


menfis etiamnum vivens, annos natus 65, pro ila atate fatis adhyc 
valens O vegeris, cum ante 18 angos, alii in aquas delap(a opem 
Ferre vellet, forte-fortund “eo ipfe ‘per ¢laciem incayriis proceden 
agiual incidit 18 iulnas proflinile ? whi ille, corpore ebeEld quit ad 
Perpendicuilum, pedibot funda adbajit. “Conffitit’ fie” per ‘x0 horas, 
 datequam ‘produceretur in, autas. Dixit aukem, fimul ae inf 
aguatum fapepiton. fut deme? (us, flatine obriguiffe tofum, m4 
quem tum habuit motum o fenfum,. “amlfilfe, mit quod. fonantes 


Sticholmii campanas etiam (ub aguit objeutits percipere Jib fe 
vifus, Senfit’ etiam, fratim See delat “veficulam - ori applicalfe, 
adeo ut aqua uulla os penetraverit, in aures vero tranfitum,. etiam 
featiente illo, habuerit 5 arque inde duditum fuum debilitatum ali- 
quaniiu effe. Hot flat dum 16 horas permanfit frufira quajites, 
pandem reperium, conta in caput infixo, cujus eam Jenfum fe baby 
iffe’ dixit, fundo exttaxerunt, fherantes ex more aut per{uafone 


gentis revidlwrum effe. " Itaque pannis Lintei[que produttum obvol- 


Punt, ne aer admitti poffit perniciofus futwrus fubjto illaply : cuffodi- 
tum fic fatis ab acre [enfin fenfimaue ‘tepidiari ‘loco'admovent, © mox 
¢alidis adoriuntur fajcits, fricant, | radunt, ¢y [ufflaminatum tot 
boris fanguinis Nae Ween i ota es reducunt : de- 
nique antapopletticis & yenialibus liquoribus vite reddunt e@ pri- 
fina mobilitati. Retulit is atque oftendit fe etiamnum in. capite 
- civcumferre veftizia violentia a conto illate, @& cephalalziis vexari 
Ztavifimis. Et propter hunt ipfum cafum, ‘religiosé a popularibys, 
- & bujufte rei teftibus probatum, Sereniffima Reine matris muni f- 
Gentid & annuo fipendio oft donatu——$ see Principi—— 


- oblatus, virus fui teftis——Conjixnatam ‘manu habes Hifforiam 


D. Tilafi, Biblioth. Reg. Prefetti, qui tefiatus eft " fe pronovife 
moullerem, que tres ipfos dies fub aquis hefit, fimilem in mo- 


dum, quo'Horiylanus ille, refufcitata, adhue dum lucisplena fruitur 
x 4 i / e + oo ee a, oy 2S ‘f ART bots at BY oo att a, o ny . 
ufard. Accedit Wob. Burmanni——fides, ‘qui tonfelfus (fe 
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Ghiap. VIL. Of Refpiration. ) 


and Defign of the great "God. ofiNature? What ‘is 


Thought and ‘Gontrivance, if this ‘be’not? “Lhat 


there fhould be‘ atemporary ‘Part in’ the Body, 
imdde juft:for 'theiprefent Exigence ; ‘to continue 
whilft ‘there “is occafion ‘for ‘it, and to ‘ceafe'when 
thete‘is none; in’ fome! Creatures ‘to remain always, 
_ by'reafon of their amphibious way of ‘living, and 
inLand-‘Animals\(purely fuch) to‘ceafe?' Diet 

“Another excellent Contrivance, 'a-kin to the laft, 
is forthe Prefervation of fach Creatures whofe com 

Toot BOUL. pS Telly ee mt § ig ions 


re. r tes 2% : +; Pe wo ee 


| rein, in’ qua, ‘dum atta recenferet Preco Sens cujufdam Jarenavii., 
‘Laur, Jone——andiverit -ex ore Concionatoris, | virum eum, radolef- 
centem 17 annorum, aquis fubmerfum, 7 dentym hebdomada (rem 
prodigiofam!) extratium ad fe rediiffe vivum @ ineolumem. Pech- 
lin. de Aer. & Alim. def. ¢, 10. Beskdee? ye 
Shall we to this Caufe, or to the Offification, or more than 
ordinary Strength of the Wind-pipe, attribute. the recovery to 
Life of Perfons hanged? Of which Pech/in gives an Inftance 


that fell under hisown Knowledge, of a,Woman hanged, and 


in all appearance Dead, but recovered by.a Phyfician acciden- 
tally coming in, with a, plentiful Adminiftration of Spir.: Saf, 
Avmon. Pechi.ib. c. 7. And the Story of Ann Green executed as 


Oxford, Dec. 145 1650. is ftill well remembred among us. She « 


was hanged by ‘the Neck near half an Hour, fome of her Friends 
an. the. mean time thumping. her on the Breajt, ; others hanging with 
‘all, their weight wpon her Legs,.. fometimes liftiag her up, and thew 
pulling, ber down again with, a fudden Firk, thereby the fooner. to 
difpatch ber out of her Pains .as her Printed Account, wordeth it, 


‘After fhe was in. her Coffin, being obferved. to breath, a lufty | 


Fellow.ftamped with. all his. force on her/Breatt and Stomach, 
to put her out of her Pain. But ‘by the afiftance of Dr. Peity,: 
in Williss > Dr Bathurf;, andDri Clerk, fheswas again browghe 


. ; 
: 


‘to, Life. .Imy. felf-faw her many Years, after, after that the had 

(1 heard) bornidivers Children, The. particulars of her Crime, 
Execution, and. Reftauration,. {ee/in ,2.; little Pamphlet, called 
ews from the Dead, ;-written, as 1 have been informed, by Dr. 


- Bathyr(ts afterwards the moft vigilant. and learned Prefident, of 


- Trinity-College, Oxon,) and Publithed in 1651. with Verfes upon 
the Occafion, | : oan : 
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58) OF Refpivation. Book IV, 
| fions frequently neceffitate: them to live without, 
or with but little: Refpiration. Fifhes might bé 
named here, whole Habitation is-always in the 
Waters. But.thefe belong to an. Element which I 
_ cannot at prefent engage i. But there are man 
- Animals of our own Element, or partly fo, ‘whofe 
_ Organs of Refpiration, whofe Blood, whofe Heart, 
and other Inftruments of Life are admirably ac- 
commodated to their method of living. Thus ma- 

- ny amphibious Creatures (14), who live in Water 
as wellas Air, many Quadrupeds, Birds, Infeéts, 
and other Animals, whocan live fome Hours, Days, 
-yea, whole Winters with little or no Refpiration, in 
a Torpitude, or fort of Sleep, or middle State be- 
tween Life and Death. The Provifion made. for 
thefe peculiar Occafions of Life,’ in. the Fabrick se 

ry . Aig 85 


{ 


(14) The Sea-Calfhath the Foramen Ovale, by which means it 
is enabled to ftay long under Water, as the Parif. Ancniig 
Of which fee in’ Book VI. ‘Chap. 5. Note 3. Bah: 4: 

Bur the fore-commended Mr. Chefelden thinks the Foramen 
Ovale is neither open in amphibious Creatures, nor aty adult 
Land-Animals. When I firf (faith he) applied my felf to the 
Diffettion of Humane Bodies, I had no diffruft of the frequent Ac- 
counts of the Foramen Ovale ‘being open in Adults: but 1 find 
fince, that I miftook the Oftium Venarum Coronariarum’ ‘for the 
Foramen. he like 1 fuppofe Authors have done, who affert that it 
% always open in amphibious Animals: for we have made diligent 

’ enquiryinto thofe Animals, and never found it open. Neither would 
that (as they imagine) ferve thofe Creatures to live under Water, as 
theFoetus doth in Utero, unlefs the Duttus Arteriofus was open 
alfo. jg Ot 

This Opinion of Mr. Chefelden hath this to render it probable, 
that the Offium Venarum Coronariarum is fo ‘near the Foramen 
Ovale, that’ without due regard ic may be eafily miftaken for 

_ it. Such therefore as have opportunity of examining this pare 
in amphibious Animals, or any other Subje€t, ought to feek for 
the Offium, whenever they fufpect they have met with the Fo- 
ramen. ae | Heusiss 
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who as St. Paul faith (16), giver to all Breath, and 
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ee CH AP. » VILL, 
| Of the Motion of Animals. 


N EXT tothe two grand Ads of Animal Life, 
_ AN) their Senfe and Refpiration, I fhall confider 
| their Motion, or Locomotive Faculty, whereby they 
convey themfelves from place to place, according 
to their Occafions, and way of Life. And the ad- 
mirable Apparatus to this purpofe is a plain de- 
monftration of God’s particular Fore-fight, Care, 
ia sae Providence towards all the Animal 
| oad here I might view in the firft place the 
Mufcles, their curious Structure (1), the nice tack-_ 
ing them to every Joynt, to pullit this way, and 
that way, and the other way, according to the 
{pecial Purpofe, Defign, and Office of every fuch 
Joynt : Alfo their various Size and Strength ; fons 
. | arge 


¥ 


c 


__.(1§) OF the fingular Conformation of the Heart and Lungs of 
the Zortorfe, which is anamphibious Animal, See Book VI, Chap.. 5. 
Wote 2. Bi intent 

Wu 8S} AL ET. B95 fa ng CNW 

_.. (1) That the Mufcles are compounded of Fibres is vifible e- 

. hough. Which Fibres the curious and ingenious Borellé faith, 
arecylindraceous : not hollow, but filled with a fpungy, pithy 
Subftance, after the manner of Eldér, as he difcovered by his 
Microfeopes, Borel, de Mot, Animal. Party, ~~ 
“a RC ee ea Wife Bn Wei  Thefe 
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and corpulent, ‘others lef, and fome farce 


Bones (3) muniftring to Animal Motion, Next I 


OMe ae 
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im Book IV 
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Te he Motion 
largeand ent, ¢ | 

vilible taithe naked Kiyes all exadly fitted toevery 
Place, and:every Ufe of the Body. ..And daltly, J 
might take notice of the mufcular,Motions, both 
Involuntary, andSpontaneous(2). 

_ Next I might furvey the fpecial Fabrick of the 


might 


Thefe Fibres he faith are naturally white, but derive theit 
rednefs only from the Blood.in them. Se RBRO EE Sy 2 

Thefe: Fibres do in: every: Mutcle, (in the Belly at leatt- of the 
Mufcle,) run parallel _to,one. another, in .aneat .orderly Form. 
Bur they do not all tend the fame way,’ but fome run aflaie, 
fome longways, e&¢. according to the Action. or Pofition of eaclt 
tefpettive Mufcle. “The particulars of which, and of divers o- 
ther obfervables in the Mufeles ‘would, | befides' Figures, take up 


* 


foomach «oom in thefe Notes; .and therefore’ 1 mutt. referito 


the Anatomifts, particularly Steno, Borelli, Cowper, Sc. { 
(2) The infinite Creator hath greatly exerted his Art and 
“are inthe Provifion made by proper Mufcles and Nerves for all 
the different Motions in Animal Bodies, both involuntary, and 


~Noluntary. It' is'a noble Providence that moft of »the vital. Mo« 


tions, {uch as of the Heart,.Stomach, Guts, .ege...are involunta- 
rE a a be | 5) Se > 


ty, the Mufcles a€ting whether we fleep, or wake, .whether we. 


Will orno. And it is no Jefs providential that fome even of the 


vital Motions’ ar¢ partly voluntary, partly involuntary, as‘thar, 


for-inftance, .of Breathing , «which is performed, ‘both fleeping 


and waking; but can, be intermitted, for a fhort,time on Ocecafi- 
- 9M, as for accurate hearing any thing, @e. or can be éncreafed 


by. a ftronger Blaft, to make the greater difcharges of the Blood 


from the Lungs, when that any thing overcharges them. And 


a8.for...che other. Motions.of --the Body, -as--of--the Limbs, and. 
fuch as are voluntary, it is a no lefs Providence that they are 
abfolutely under the Power of .the Will; fo as that the Animal 
hath it in its power to command the Mafcles and. Spirits of any 
part-of its Body, to: perform fuch Motions and Aétions as, it 
hath occafion for. ; | oa 


(3) Quid dicam de Offihus? qua fubjetta corpori mirabiles com- - 


miffuras habent, & ad frabilitatem aptas, © ad. artus finiendos 


accommodatas, & ad motum, © ad omnem corpor#s athionem.: Cicers 


By 


de Nat, Deor.1. 2. 
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By reafon it would be endlefs to mention all the Curiofities | 
obferveable in the Bones, I fhall for a Sample, finglé out only an 
inftance or two, to manifeft that Defign was ufed in the Sru@ure 
of thefe Parts.in Man. is . 

The firft hall be im the Back-bone, which (among many o- 
thers) hach thefe two things remarkable. 1. Ics different Articu- 
Jations from the other Joynts of the Body. For here moft of 
the Joynts are flat, and withal guarded with Afperities and - 
Hollows, made for catching and holding ; fo as firmly to lock, 
and keepthe Joyats from Luxations, bue: withal to afford them 
fuch a Motion, as is neceflary for the Incurvations of the Body. 

' 2, The difference of {ts own Joynts in the Neck, Back, and’ 
Loins. In the Neck, the Atlas, or upper Vertebra, as alfo the 
Dentata are curioufly made, and joynted (differently from the 
reft) for the commodious, and eafy bending and turning the 
' Head every way. Inthe Thorax, or Back, the Joynts are more 
_ clofe and firm ; and in che Loins more Jax and pliant; as alfo 
_the Spines are different, and the Knobs and Sockets turned the 
_ quite contrary way, to anfwer the occafions the Body hath to 
‘bend more there, than higher in the Back. I fhall clofe this 
Remark with the ingenious Dr. Keil’s Obfervation, ff. 
| The Struéture of the Spine is the very beft that can be contrived 5 
for had it been all Bone, we could have had no Motion in our Backs ¢ 
had it been of two oy three Bones articulated for Motion, the Me- 
dulla Spinalis muft have been’ neceffarily bruifed at every Angle or 
Font, befides, the whole would not have been fo pliable for the 
Several Poftures we have occafion to put our felves in, Tf it had 
been made of feveral Bones without intervening Cartilages, we 
fhould have had no more Ule of it, than if it had been but one Bone. 
If each Vertebra had had its own diftindt Cartilages, it might have 
. been eafily diflocated. And laftly, the oblique Proce(fes of each 
~ fuperiour and inferiour Vertebra, keep the middle one that it can 
neither be thruft backwards nov forwards to compres the Medulla 
Spinalis. Keils Anat. c. 5. § 2: . 2 

Compare here what Galen faith of the Articulations, Liga- 
ments, Perforation, gore. of the Spine to prove the Wifdom and - 
_ Providence of the Maker of Animal Bodies, againft {uch as found 
- faule with Nature's Works ; among which ne names Diagoras, 

Anaxagoras, Afclepiades, and Epicurus. V. Galen de Of. Part 
L. 12. init. and Chap. 11, &c. alfo L. 13. init. 
. 2. The next Inftance fhall be in one or two things, whereia the 
Sceletons of Sexes differ. Fhus the Pelvis made inthe Belly by the 
Ilium, Offa Coxendicis and Pubis, is larger in a Female than Male- 
Sceleton, that there may be the more Room for the lying of che 
ifcera, and Foetus. So the Cartilage bracing cogether the two O/fa 
Pubis, or Sharebones, Bartholine {aich is twice thicker and laxer in 
Women than Men: as alfo isthe Carninci tieth the Os Sacrum 
to its Vertebra; and allto give way to the paffage of the Foetus. uh 
sg ed M , _ Another ie 
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might take notice of the Joynts (4), their compleat — 
Form adjufted to the Place, and Office they are — 
a employed in; their Bandage, keeping them from 
__ Luxations; the. oily Matter ((|) to lubricate them, 


n and 


ea. 


2 eine y 2 
, Another’ confiderable Difference is in the cartilaginous Produ- 
ations of the feven long Ribs, whereby they are braced to the | 
Breaft-Bone, Thefe are harder and firmer in Women than in 
Men; the better to fupporc the Weight of che Breafts, the fuck- — 
ing Infant, dc. ; phe sige: yy 
~ (4) Tes remarkable in the Joynts, and a manifeft A& of — 
Gaution and Defign, 1.’ That alchough the Motion of the Limbs ~ 
be circular, yer the Center of that Motion is not ih a Point, — 
but an ample Superficies. In a Point,’ the Bones would wear, — 
and penetrate one another; the Joynrs would be exceedingly — 
weak, yc. buc the Joynts confifting of two large Superficies, — 
Concave and Convex, fome furrowed and ridged, fome like a — 
Ball aad Socket, and all lubricated with an oily Subftance, they ~ 
are incomparably prepared both for Motion and Strength, 2, — 
Tharthe Bones next the Joynt are not fpungy, as their Extremi- — 
ties commonly are, nor hard and brittle ; but capped with a 
firong, tough, fmooth cartilaginous Subftance, ferving both to 
Strength and Motion. J calgon MOAI 
«Buc Tet us here take notice of what Galen mentions on this — 
Subjects “Articuloruim unufquifq.e Eminentiam Cavitati immiffame — 
bk habet. Veruntamen hoc fortaffe non adeo mirabile eft, fed fi confi- 
ss dervata omnium totius corporis offium mutua connexione, Eminentias * 
eavitatibus - fufeipientibus aquales femper inveneris, Hoc mirabiles 
Si enim jujto amplior effet Cavitas, laxis fané Cy. infirmus fieres 
"' Articulus : fi firidier, motus difficulter fieret, ut qui aullam ver- 
iy fionein baberet, ac periculum effet non parvum, eminentias offiuire — 
avdatas frangi: fed horum neutrum fadum eft.—Sed quoniam 
Se tam fecura confirudione periculum erat, né motiones difficilins 
ny fierent, Cy eminentia offium extererentur, duplex +urfus auxilium in 
td. Natura molita eft. 1. Cartilagine os utrumque Jubungens, atque — 
-oblinens : alterum, ipfis' Cartilaginibus humorem unéfuefum, velut 


a eleum fuperfundens, per quem facile mobilis, ¢y attritu contuimazx 
ae omnis articulatio Offsam' fata ejt.——Ut undique diligenter Articu- 


Waturas Galen de Uf. Part. 1. r. €. 15. roost i 
| -& @) For the affording this oily or mucilaginons Matter, there 
a are Glandules very-commodioufly placed near the Joynts, fo,as_ 
‘ _ mercoo fuffer to. great’ Compreffion by the Motion of the Mesias | 
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_ Chap. VIII. of Animals. ae oy 
and their own Smoothnefs to facilitate their Mo- 
tion. | | : 
And laftly, I might trace the various Nerves 
throughout the Body, fent about to minifter to its 
various Motions (5). I might confider their Ori- 
gine (6), their Ramifications to the feveral Parts, 
and their Inofculations with one another, according 
to the Harmony and Accord of gone part with ano- 
~ ther, neceffary for the benefit of the Animal. But > 
fome of thofe things I have given fome touches up- 
on already, and more I hall mention hereafter (7), a 
anche would be tedious here to infift upon them ; 
allen 0.7 


\ 


T fhall 


bouring Bones, and yer to receive a due Preffure, fo as to caufe 
a fufficient emiffion of the Mucilage inco the Joynts.. Alfo ano. 
ther thing confiderable is, that the excretory’ Dutts of the mu- 
cilaginous Glands have {ome length in their Paffage from the 
Glands to their Mouths ; which is a good Contrivance to pre- 
vent their Mouths being opprefled by the Mucilage, as alfo to 
hinder the too plentiful Effufion chereof, bue yer to afford a due 
expreflure of ir at all times, and onall occafions, as particularly 
in violence and long-continued Motions of the Joynts, when there 
_ is a greater than ordinary expence of it. See Cowper's Anat. 
Lab FR. 2s SRT eam 
(5) There is no doubt to be madey but that che Mufcles’ re- 
ceive their Motion from the Nerves. For if a Nerve be cary 
or ftraightly bound, chat goes to any Mufcle, thar Mufcle fhall > 
immediately loofe its Motion. Which is doubtlefs the cafe of a 
Paralycicks , whofe Nerves are fome of them by Obftructions, or rag 
fuch like Means reduced tothe fame Stace as if cur, or bound. > 
Neither is this'a:modern Notion only: for Galen faith, “Prin- 
_cipium Nervorum omnium Cerebrum eft, ¢y Spinalis Medull2, maint 
Et Nervi a Cerebro animalem virtutem accipiunt. ~- Nervorum 
utilitas eft facultatem Sensis gy Motiis a principio in partes didue 
sere. And this he intimates to have been the Opinion of Hippo- = 
crates and Plato. De Uf. Parte I. 1. ¢. 16. ey paffim, ea 
(6) Dr, Willis thinks, that in the Brain the Spirits are elaba- ee 
‘fated that minifter.to voluntary Motion : buc in the Cerebellum, . 
fuch as effect involuntary, or nacural Motions ; fuch as that of . 
he Heart, the Lungs, ¢yc. CerebriAndt. ce 15. 
(7) See Book V..Chap. 8. yd go 
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_Ifhall therefore only fpeak diftinGly tothe Lo- — 
_comotive AG it felf, or what direGtly relates to it. 
And here it is adinirable to confider the various | 
o> Methods of Nature (%), fuited. to the Oceafions of © 
the various Animals. In fome their Motion ig | 
{wift, in others flow. In fome performed with two, — 
four, or more Legs: in fome with two or four 
Wings: in fome with neither (9). : 
And firft for {wift or flow Motion. This we find 
is proportional to the Oceafions of each refpective 
Antmal. Reptiles, whofe Food, Habitation, and 
-Nefts, lie in the next Clod, Plant, Tree, or Hole, — 
or can bear long Hunger and Hardfhip, they need _ 
neither Legs, nor Wings for their Tranfportation ; 
but their vermicular, or finuous Motion; (pesform- 
ed with no lefs Art, and as curioufly provided for, 
as the Legs or Wings of other Creatures ; this, I 
- fay,) ts fofficient for their Conveyance. - 
} ; an 


Ms 
i 
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(8) To the foregoing, I fhall briefly add fome Examples of | 
the fpecial Rrovifion made forthe Motion of fome Animals by 
Temporary Parts.  Fregs and Toads in their Fadpole-ftate have 
ah, Tails, which fall off when their Legs are grown out. The La- - 

ceréa aquatica, or Water-Newt, whem Young, hath four near 
‘amified Fins, two ona fide, growing onra little above its Fore- 
: £Bes10 poife, and keep its. Body upright, (which gives ic the 
refembiance of .a young Fifh,) which fall’off when the Legs are 
ip grown. And the Nymphe and Aurelie of all or moft of the In- 
i} fects bred in the Waters, as chey have particular Forms, diffe- 
rent from the Infe&ts they produce ; fo have alfo peculiar Parts: 


‘: afforded them for their Morion in the Waters, Oars, Tails, and 
b every Parr adapted co che Waters, which are utterly varied in. 
a the Infe¢ts chemfelves in their mature State in the Ait. 

yi: 


(9) Fam vers alia animalia gradiendo, alia ferpendo ad paftum 
accedunt, alia volando, alia nando. Cicer. de. Nat. Deor. I. 2. 
Cy47.0 Bushs PR ale tas 
Compare alfo what Galen obferves concerning the Number of 
Feet in Man, and in other Animals ; and the wife Provifion 
thereby made for the Uie and Benefit of the refpettive Animals. 
Bé Ufu Par, in the beginning of the chird Book. =i ee Cis 
Lane sya (to) As — 
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Chap. VII. of Animals. a 
Man and Beaffs, whofe Occafions require a large 
Room, have accordingly a fwifter Motion, with 


proper Engines for that Service ; anfwerable to their af 
range for Food, their Occupation or Bafinefs, or | ay 
their want of Armature, and to fecure them-againft Me 
Harms (10). F | | 3 


But for the winged Creatures, (Birds and In- 
feéts,) as they are to traverfe large Traéts of Land, 
and Water, for their Food, for their commodionus 
Habitation, or Breeding their Young, to find places 
of Retreat and Security from Mifchiefs ; fo they 
have accordingly the Faculty of flying. in the Air; 
and that {wiftly or flowly, a long or a fhort time, | 

according to their Occafions and Way of Life. And 
accordingly their Wings, and whole Body are cu- 
rioufly prepared for fuch a Motion ; as I intend to 4 
fhew in proper place (11). , ‘ 

Another remarkable thing in the motive Faculty 

of all Creatures, is the neat, geometrical Perfor- 
mance of it. The moft accurate Mathematician, | 
che moft {kilful in. mechanick Motions, can’t pre- 
fcribe a nicer Motion (than what they perform) to 
ghe Legs and Wings of thofe that walk or fly (12), 
or.to the Bodies of thofe that creep (13). Neither 
an the Body be more compleatly poifed for the 
' hk Motion 


(10) As i fhall hereafter fhew, thar the indulgent Creator hath ry 
abundantly provided for the fafety of Animals by their Cloath- 
ing, Habications, Sagacity and Toftruments of Defence, fo there 
appears'to be a Contemperament of their Motion with thete Pro. 

-vifions. They chat are well-armed and guarded, have common- 
ly a flower Motion ; whereas they that are defticure thereof, are jie 
fwifter. So alfo timid helplefs Animals are commonly {wife ; > 
thus Deers and Hares: but Animals endowed with Courage, Craft, 
Arms, gc. commonly have a flower Motion. 3 
“ (11) See Book VIT. Chap. 1. 
(12) See Book VII. Chap. ‘1. the end. 
€ 13) See Book IX. Note 3. 
Pie Naess. ii Ke 
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WRCO ie Moria, - Book IV. ‘ 
Motion it is to have in every Creature, than it al. 
i ready actually is. From the largeft Elephant to 
s the fmalleft Mite, we.find the Body artfully bal- 
~-. Tanced (14). The Head not too heavy, nor too 
: light for the reft of the Body, nor the reft of the 
Body for it (15). The Vifcera not left loofe, or fo 
placed, as to {wag, over-balance, or over-fet the 
\ Body.; but well-braced, and diftributed to main- 
MS tain the zquipoife of the Body. The motive Parts 
_ alfo are admirably well fixed in refpeé to the Cen- 
ter of Gravity ; placed in the very Point, fitteft - 
to fupport and: convey -the Body. Every Leg 
beareth his true fhare of the Body's Weight. And 
the Wings fo nicely are fet to the Center of Gravity, 
as-even in that fluid Medium, the Air, the Body 
isas truly ballanced, as we could have ballanced it 
with the niceft Scales. | | 
_. But among all Creatures, none more elegant. 
than the fizing the Body of Man, the gauging his 
' Body fo nicely, as to be able to Stand erect, to. 
a | : Stoop, 
a f i 

(14) Siquis unguam alius Opifex, aqualitatis &y proportionis mage 

aan habuit providentiam,»certé Natura habuit in. antinalium corpo= 
_ribus conformandis, unde Hippocrates eam rectiffime juftam nominat. 
Galen de Uf. Part. 1. 2. c. 16, 

(18) The Make of the Bodies of fome Water Fowls, feems to 
contradict what I here fay, che Heads and long Necks of fome, 
as of Swans, Ducks, and Geefe ; and the hinder Parts of others, 
as of the Doucker and More-Hen, and’ fore other kinds, feem- 
ing to be too heavy for the reft of their Body. But inftead of 
being an Argument againft, ir is a notable Jn{tance of the divine 
Art and Providence, thefe things being nice Accommodations 
to their way of Life. Of fuch ashave long Necks, fee Book VII, 

‘Chap. 3. Note 9. "hs 

‘+ - And as for fuch whofe hinder Parts feem to over-balance 

their foremoft Parts, whereby they fly with their Bodies in. a 
ma iner erect, this alfo is an excellent Accommodation to their 
~way of Life, which is Diving, rather than Flying... Vids Book 
VII, Chip. 4, Note 9. ; 1 
: | se a ee (16) See” 
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Chap VM. of Animals. 

‘Stoop, to Sit and indeed to Move any way, only 

"with the help of fo fmall a Stay as the Feet (16) :, 
whofe Mechanifm of Bones, Tendons and Mufcles, 

to this purpofé, is very curious, and admirable. , 
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Of the Place allotted to the feveral THRs OL | i 
A eC A a le items ae eae Ge 
| 2 ee difpatched the Motion of Animals, Tet 
IL us in the next place confider the Place which 
the infinitely wife Creator hath, appointed them to: 
Move and Act, and Perform, the. Offices) of the 
Creation in. And here we-find every Particular 
well ordered. All Parts of our Terraqueoas Globe 
~ fit for an Animal to live and a¢tin, are fufficiente 
dy ftocked with proper Inhabitants: The watery” 
Element (unfit one would think. for Refpiration 
and Life) abounding with Creatures fitted for itis 
its Bowels. Sendantty ftored,, and its Surface well 
_ befpread. The Earth alfo. is plentifully ftocked in 
all its Parts, where Animals.can be of any Ule: 
not probably the deepeft Bowels thereof indeed, be- 
ing Parts in all likelihood unfit for Habitation and = 
AGion, and where a living Creature would be ufe- . 
lefs in the World; but the Surface every where 


abundantly ftored., Rede 

~~ But that which is moft. confiderable in this Mat- ~ 

ter, and plainly fheweth, the divine Management. 

“$n the Cafe, is, that thofe Creatures are manifeftly = 
 defigned for the Place in which they are, and ae ian 
“es fe 7 tg a 


fs (16) See BookV. Chap. 2. Note ie 
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Of the Place =~ Book Iv. 
Ufe and Services they perform therein. If all the — 
Animals of our’ Globe had been made by Chance, — 
or placed by Chance, or without the divine Prov;. 
dence, their Organs would have been otherwife 
than’ they are, and their Place and Refidence con- 
fufed and jumbled... Their Organs (for Inftance) 
of Refpiration, of Vifion, and of Motion would have 
fitted any Medipim, or have’ needed none ; their 
Stomachs would have ferved any Food, and their 
Blood, and Covering of their Bodies been ‘made for 
any Clime, or only one Clime. Confequently all 
the Animal World would have been ina confufed, 
inconvenient, and difocderly Commixture. One 
Animal would have wanted Food, another Habita- 
tion, and moft of them ‘Safety. They would have 
all flocked to one, or a few Places, taken up their 
Reft-in the Temperate Zones only, and coveted one 
Food, the eafieft to be come at, and’ mioft fpecious 
in fhew ; and fo would have ‘poifoned, ftarved, or 
greatly incommoded one another, But as the mat- 
ter is‘now ordered, the Globe is equally befpread, 
fo that no. place wanteth proper Inhabitants, nor 
any Creature is deftitute of a proper place, and all 
things neceflary to'its Life, Health, and Pleafure, 
As the Surface of the Terraqueous Globe is befpread 
with different Soils, with Hills, and Vales,’ with 
Seas, Rivers, Lakes, and Ponds, with divers Trees 
and Plants, in the feveral Places ; fo all thefe have 
their Animal Inhabitants, whofe Organs of Life and 
my ‘AGiion -are manifefily adapted’ to fuch and fuch 
__». Places and Things; whofe Food‘and Phyfick, and 
every other Convenience of Life, is to be met with 

" in that very Place appointed it. The Watery, the — 
Amplnbious (+), the airy Inhabitants, and thofe oe 

aed ok S| 4, ee Si et ae = tla oe Poe: Ge: ae ' the 
Page 
0 Eft etiam admiratio nonmilla in Beftiis aquatilibus iis, que 
‘i gignuntur in berra s veluti Cracodili, fluviatilefque T pia oe 


oe 


‘ * 


NA TLS Fey Cote Ra ta 
Cay sy 


. Chap. TX. . | of Animals ° 
the Dry-land Surface, and the Subterraneous under 
it, they all Live and Ac with Pleafure, they are 
gay, and flourifh in their proper Element, and al- 

-_Jotted Place, they want neither for Food, Cloathing, 
or Retreat; which would dwindle and die, deftroy, 
or poifon one another, if all coveted the fame Ele- 
ment, Place, or Food. : | 

Nay, and as the Matter is admirably well or- 
dered, yet confidering the World’s encreafe, there 
would not be fufficient Room, Food, and other Ne- 
ceffaries for all the living Creatures, without another 
grand Act of the divine Wifdom and Providence, 
which is the Ballancing the Number of Individuals of 


each Species of Creatures in that place appointed 


thereto: Of which in the next Chapter. — 


: moh APO. 
Of the Balance of Animals, or their due Propor 
tion wherewith the World is ftocked. 


*T° HE whole Surface of our Globe can afford 
J. Room, and Support only to fuch a number of 
all forts of Creatures. And if by their doubling, 
_ trebling, or any other Multiplication of their Kind, 
_ they fhould’encreafe to double or treble that num- 


ber, they muft ftarve, or devour one another. The 
ae et Cen keeping 


mn : A 

-damque Serpentes ovte extra aquam, fimul ac primum niti poffunt, 
“aquam perfequuntur. Quin etiam’ Anatum ova Gallinis fepe fupponi- 
mus ——{ Pulli | deinde eas [matres } relinguunt - eo effugiunt, 
‘chin primum aquam, quafi naturalem domum, ‘widere potuerunt. 
Cicer, de Nat. Deor. 1. 2. c. 48. IRD Sp as 
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x70 Of the Numbers Book IVs 
keeping. therefore the Balance even is manifetly a 
eA Work of the Divine Wifdom and Providence. To — 
a which end, the great Author of. Life hath determi- © 


eh ya so ay a 


A ned the Life of all Creatures to fuch a,Length, and — 
a their Increafe to. fuch a Number, proportional to 
; ; their Ufe in the World. The Life of fome Crea. 


tures is long, and their Increafe but finall, and by 
that means they do.not.over-ftock the World. And — 
the fame Benefit .is effected, where the Increafe is 
great, by the Brevity of fuch Creature’s Lives, by — 
_ their great Ufe, and the frequent Occafions there — 
are. of them for Food to Man, or other Animals, 
It is.a very remarkable Ac.of the Divine Provi- — 
dence, that ufeful Creatures are produced in-great 


' plenty (1), and othersin lefs, . The prodigious and — 
frequent Increafe of InfeGs, both in and out of the © 
i Waters, may exemplify the one: and ’tis obferva- ~ 


Ble in the other, that Creatures lefs ufeful, or by 
their voracity pernicious, have commonly fewer 
Young, or do feldomer bring forth. Of which ma- 
ny inftances might be given in-the voracious Heats 
and Birds. But there 1s one fo peculiar an Animal, 
as if made fora particular inftance in our prefent — 
cafe, and that is the Cuntur of Pern (2) ; a Fowl of 
that Magnitude, Strength, and Appetite, as to {ejze 
not only on the Sheep, and leffer Cattel, but ait 


ae , 


(0) Benigna circa hoc Natura, innocua 79 efculenta animalia fe: 

‘cunda genevavit. Plin. Nat. Hift. 1. 8. cr 55. . ‘ 

(2) Captain J. Strong, gave me this Account, together with 2 
Quill-Feather of the {Cuntur or Condore of Peru] on the Coaft of 

“detadb Chili, they met with this Bird in about 33° S. Lats not far from 
«+ Mocha, an Ifland in the South.Seas, ——they fhet it fitting ona 
ef Cliff, by the Sea-fide 5 that it was 16 Feet from Wingoto Wing 
extended : that the Spanith Inhabitants told them they were a 
ee fraid of thefe Birds, left they fhould prey upon their Children. And 
the Feather he gave mz (faith the Dottor) is\2. Fost, 4 Inches 
me dong ; the Quill part §3 Inches long, and 1% Inch about in the 
cin ee Se ie et, OS ie aE ea a ne 
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Chap. X. => of. Animals. Tb Mee 
_ the larger Beafts, yea, the very Children too. Now — 
_thefe as they are the. moft: pernicious of Birds, fo 
ate the moft rare, being feldom feen, or only one, 
or a few in large Countries enough to keep up the 
_ Species, but not toover-charge the World. sa 
| Thusthe Balance of the Animal World is through-' 
out all Ages kept even, and by a curious Harmo- 
‘ny, and juft Proportion between the increafe of all 
Animals, and the length of their Lives, the World 


ine 


| 4 
is through all Ages well, but not over-ftored. One _ i‘ 
Generation paffeth away, and another Generation coe 
meth (3), fo equally in it’s Room, to balance the ly 


Stock of the ‘Terraqueous Globe in all Ages, and 
» Places, and among all Creatures, that itis an aGtu- 
_ al Demonftration of our Saviour’s Affertion, Matt. 


10, 29. that the moft inconfiderable, common 

ns Creature, ae 

Largeft Part. It weighed 3 dr. 174 gr. and is of a dark brown ‘i 

Colour. Dr. Sloane in Phil. Tranf. Nr. 208. > att ay 

_» Tothis Account the Doétor (in a Letter to Mr. Ray, Mar. 4 Ae, 
1694. with other Papers of Mr. Ray’s in my Hands) addsthe 

Teftimony of Fof. Acofta, 1. 4. c. 37. and Garcilaffo de la Vega, ‘a 


who |, 8. c. 19. faith, There are other Fowls, called Cuntur, 
. ‘and by the Spaniards corruptly Condor. Many of thefe Fowls ha- 
‘ving been killed by the Spaniards, had’ their Proportion taken, 
and from end toend of their Wings meafured 18 or 16 Feet. 
Nature to temper and allay their Fiercenefs, denied them the Ta= 
Lons; which ave given to the Eagle , their Feet being tipt with 
Claws like an Hen: However their Beak is ftrong enough to tear 
off the Hide, and rip up the Bowels of an Ox. Two of them will. 
attempt a Cow or Bull, and devour him. And it hath often hap- 
"pened, that one of them alone hath affaulted Boys of ten or twelve 
Tears of ‘Age, and eaten them. Their Colour is black and white 
like aMagpie.: It is well there are but few of them, for if they 
were many, they would very much deftroy the Cattle. “They have ie 
on the forepart of their Heads a Comb, not pointed like that HOP gece oe 
— Cock, but rather even in the form of a Razour. When they come 
| tealight from the Air, they make fuch an humming Noife with the Aa 
fluttering of their Wings, as is enough’ to altonifh, or makea Man 
iy Raitt . RM sh MMe he 
— (4) The 
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a Farthing) doth not fall on the Ground without onr 
a Heavenly Father mS shi 
id This Providence of God is’remarkable in every 
mS Species of living Creatures : but that efpecial Ma- 


ce 


nagement of the Recruits and Decays of Mankind, 


Obfervation. In the beginning of the World, and 
fo after Noah’s Flood, the Longevity of Men, as is 
was of abfolute Neceffity to the more f{peedy peo- 
pling of the new World, fo is a fpecial Inftance of 
the Divine Providence in this Matter (4). And the 
fame Providence appears in the following Ages, 

| when 


‘* aan 4 4 


-. . €4) The Divine Providence doth not only appear in the Lon- 
= gevicy of Man immediately after the Creation and Flood ; bue 

alfo in their different Longevity at thofe two times. Immedi- 
ately after the Creation, when the World was to be peopled by 
me one Man, and one Woman, the Age of the greateft pare of thofe 
ou Record was goo Years and upwards, But after che Flood, 
when chere were three Perfons by whom the World was to be 


Age of g00 3 and only che chree firft of Shem’s Line, viz. Ar- 


the firft Century after the Flood. But in the fecond Century; 
‘we do not find any reached the Age of 240. And in the third 


Century, (about the latter end of which Abraham was ‘born, | 


none, except Terah, arrived to 200 Years. By which time the 

-. World was fo well peopled, (that part of it ac leaft where Abra- 

bam dwelt,) that they had buile Cities, and began to be canto- 

. ned into diftin&t Nations, and Societies, under their refpettive 
Kings ; fothat they were able to wage War, four Kings againft 

five, Gen, 14. Nay, if the Accounts of Anian, Berofus, Manetho,, 

and others, yea Africanus be to be credited, the World was fo 
well peopled even before the times we fpeak of, as to afford fuffi- 
~« . €ient Numbers for che great Kingdoms of Affyria, Aigypt, Perfiay 
.  &e, Bur learned Men generally, wich great reafon, reject thefe 
Gigs as legendary Accounts. wa ee 


a 


Creature; even a Sparrow (two of which are fold for 


fo equally ali the World over, deferves our efpecial 


hs: phaxad, Salah, and Eber, came near that Age; which was ia 


he 
, 


peopled, none of rhofe Pacriarchs, except Shem, arrived to the 


_.* If the Reader hath a mind to fee a Computation of the im. 
- ereafe of Mankind in che three firft Centuries after the Flood; 
he may find two different ones of the moft learned Archbifhop 
b> aif ‘ Aa é is d ae 4 
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of Animals. 


“when the World was pretty well peopled, in re- 


ducing the common Age of Man then to 120 Years; 
(Gen. 6. 3.) in proportion to the Occafions of the 
World at that time. And laftly, when the World 
was fully peopled after the Flood, (as it was in 
the Age of Mofés, and fo down to our prefent time,) 
the kffening the common Age of Man to 70 or 80 


Years (5), (the Age mentioned by Mo/es, Pfal. 90. 


to ; this, | fay, is manifeftly an appointment of 


Ufher, and Petavius, together with a Refutation of the fo early 


Deginning of the Affyrian Monarchy, as alfo Reafons for placing 


Abraham near 1000 Years after the Flood in our moft learned 
Bifhop Stillingfleet’s Orig. Sacr. Book Ill. Chap. 4. §. 9. 


(3) That the common’ Age of Man hath been the fame in all 
Ages fince the World was peopled, 1s manifeft from prophane, as | 


well as facred Hiftory. To pafs by others, Plato lived to the Age 


‘of 81, and was accounted an old Man. And thofe which Pliny . 


reckons up, J. 7. ¢. 43. a3 rare Examples of long Life, may for 
che moft part be matched by our modern’ Hiftories, efpecially 
fuch as Pliny himfelt gave eredit unro. Dr. Plot hath given us 
divers Inftances in his Hiftory of Oxon. €. 2. §. 3. and Chap. 8. 
§. $4. and Hiftory of Staffordfhire, c. 8. §- 91, gc. Among 
others, one is of twelve Tenants of Mr. Biddulphs, chat together 


made roco Years of Age. But the moft confiderable Examples | 


the 


of aged Perfons among us, is of old Parre of Shropfhire, who ee 


a 


- fived +52 Years 9 Months, according to the learned Dr. Harvey's — 


Account; and Henry Fenkins of York/hire, who lived 169 Years, 


according to the Account of my learned and ingenious Friend , 
‘Dr. Tancred Robinfon ; of both which, wich others, fee Lowth. _ 
Abridg, Phil. Tranf. V. 3. p. 306. The great Age of Parre of — 


Shropfhire, minds me of an Obfervacion of the Reverend Mr, 
Plaxton, that in histwo Parifhes of Kinardfey and Donington in 
Shropfhire likewife, every fixth Soul was 60 Years of Age or up- 
wards, Phil. Tranf. Nr. 310. 


And if we ftep farther North into Scotland, we thall find divers ° 
‘recorded for their great Age. Of which I fhall prefent the Rea- . 


“der with only one modern Example of one Laurence, who married 


‘in his little Boat, when he was 140 Years old ; and is 


Id Prodr. Hift, Nat. Scots p- 44, and l. 3. p. 4. 
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ife after he was 100 Years of Age, and would go out to Sea — 


ad of no other Diftemper, buc meer old Age, faith Sir 3 
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Which equality is fo great and harmonious, and 
: NG: | | Io. 


As for Foreigners, the Examples would be endlefs, and there-_ 
fore that of oh. Ottele {hall {uffice, who was as famous for his 
Beard, as for being 115 Years of Age. He was but two Bra- 

- pant Ells 4 high; and his long grey Beard was .1 + Ell long, 
His Pitture and Account may be feen in Ephem. Germ. T, 3. 
Obl, 162. ; . PR St eR) 

‘AS C the Story. Roger Bacon tells of one that lived goo 
Years by the help of a certain Medicine ; and many other fuch 
Stories, I look upon them as fabulous, And no better is char of 
the Wandering- Few, named Fok. Buttadeus, faid to have been 
prefent at our Saviour’s Crucifixion; although very ferious Sto- 
ries are told of his being feen at Antwerp, and in France, about 
the middle of the laft Cenrury but one ;-and before in A° 1542. 
converfed with by Paul of Eitfen, Bifhop of Slefwick ; and be-- 


es fore thar, viz. in 1228, feenand converfed with by an Armenian 
‘ es Archbifhop’s Gentleman; and by others at othertimes. . 
ee if the Reader hath a mind to fee more Examples, he may 
i meet with fome of all Ages in the learned Hakewill's Apol. pe 
Me, _1%1. where, he will alfo find that learned Auchor’s Opiaion of 
on i the Caufes of the Breviry and Length of Humane Life. The Bre- 
ae ~ . -vity hereof he atcribureth to.a too tender Education, ficking 
©. ftrange Nurfes, roo hafty, Marriages, but above all to Luxury, high 


* Sauces, ftrong Liquors, dc The Longavity of the Ancients he 
_.. -afcribes co Temperance in Meat and Drink, anointing the Body, 
the ufe -of Satfron and Honey, warm, Closhs, lefler Doors and 
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Divine Mariagement; 


It appears from our beft Accounts’ of | thefe mat: 


a 


ters, that in our European Parts (6),:(and I believe 


fo many are Born, fuch a number Die ; in propor- 
2 ev ale cenes 1 Ray tion 


ok ae 
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‘ () The Proportions which Marriages bear to Births, and 
Births to Burials in divers parcs of Europe, may be feen at an ealy 


_ View in this Table: which 


Marriages to} Births, to 
Births: As (Burials: As 
1 to 4°63 |U12to 4 
HptO.4% > 1) pOertE 
rto 4° {I'2 to 4 


‘| Names of the Places.’ 
England in general. 

London. wos 
Hantfbire, from 1569 t01658. 
Tiverton in Devonfhire, 1§60 to 1664. | 1 to 3°7 |I26to  F, 
Cranbrook in Kent, 1560 to 1649. F to 3°9 |1°6 to 
| Aynbo in Northamptonfhire,tor 118 Years.) 1°to 6 _11°6 to 
Upminfter in Effex, for 100 Years. T0810 


I to 4°6 
Frankfort on the Main in 169%. Ito 3°7. 4a'2i wo 


=e 


Re tet © pee Eg 


Fold, Middle, and Lower March in 1698. 1_¥ to 3°7 i to or 
Dominions of F, of Brandenourghin 1698,|-1 co 3°7 jIt5°to. IE af 
Byeflaw in Silefia, trom 1687 to 91. | 'ré co. 
Parw in 1670, 1671, and 1572. 1 to 457 1167 toe 4 ws 


‘Fable I made from Major Graunt’s Obfervations onthe Billsof . . 
Mortality, Mr. King’s Obfervations in che firftof Dr. Davenant’s =~ 
Effays, and what, ¥ find puc together by my ingenious Friend = 

Mr. Lowthorp, in his Abridgment, Vol. 3. p. 668. and my own 
Regifter of Upminjter. That from Aynho Regifter in Northampton= 

foire, i had from the prefene Rector, the learned and ingenious Le 
Mr. Waffe ; and I was promifed fome Accounts from the Norch, i 
‘and divers otler Parts of chis Kingdom, bue have not yec re-— ; 

ceivedshem- | a s Saepnse : 

_ (7) The preceding Table fhews, that Marriages, one with ano- 

ther, do each of them produce about four Births, moc only in 
ngland, putin other Parts of Europe allo. sh a Cas 
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Engla 
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| tion to the number of Perfons in every Nation, — 

County, or Parifh. And as te-Births, two things . 
are very confiderable.: pate the proportion of 
Males and Females (8), notin a wide Proportion, 
not 


“And by Mr. King’s Eftimate, (che beft Computations I ima- — 
gine of any, being derived from the beft Accounts, fuch as the 
Marriage, Birth, and Burial Act, the Poll.-Books, gc _ by his efti- 
mate, I fay,) about 1 in r04 marry. For he judgeth the num- 
ber of the People in England, to be about five Millions and an 
half ; of which about 41000 annually marry. | 

As to what might be farcher remarked concerning Marriages, 
in regard of the Rights and Cuftoms of feveral Nations, the Age — 
ro which divers Nations limited Marriage, g¢oc. it would be end- 
lefs, and coo much our of the way to mention them. I fhall 
only therefore, for the Reader’s Diverfion, take notice of the | 

Jeer of Laétantins, Quave apud Poetas falaciffimus Fupiter deft ~ 
liberos tollere 2 Utrum fexagenarius fadtus (y ei Lex Papia fibulam 
gmpofuit 2 Lattanc. Inftic. 1. 1. c, 16. By which Lex Papia Men 
were prohibited to marry after 60, and Women after 50 Years 

- of Age. oa 

(8) Major Graunt, (whofe Conclufions feem to be well-ground- 
ed,) and Mr. King, difagree in the Proportions they affign to 

Males and Females, This latcer makes in London, 10 Males tobe | 
to 1g Females ; in other Cities aad Market-Towns, 8 tog; and . 
in the Villages and Hamlets 100 Males to 99 Females. But Major. 

Graunt, both from fhe London and Country Bills faith, there are 
14 Males to 13 Females. From whence he juftly inters, That 
ay Chriftian Religion, prohibiting Polygamy, is move agreeable to the 
Law of Nature, than Mabumetifm, and others, that allow it. — 

Chap. 8. 

This Proportion of 14 to.13, I imagine is nearly juft, ic being 
agreeable to the Bills I have met with, as well as thofe in Mr. 
Graunt. In the 160 Years, for example, of my own Parifh-Re- 
gifter, although the Burials of Males and Females were nearly 
equal, being 633 Males, and 623 Females in all that time; yet | 
| there were baptized 709 Males, and but 675 Females, which is 
“ 13 Females to 13°7 Males. Which inequalicy fhews, not only, © 
i that one Man ought to have but one Wife, bur alfo that every — 
‘Woman may, without Polygamy, have an Husband, if fhe doth 
nor bar her felt by the want of Vertue, by Denial, gc. Alfo this 
Surplufage of Males is very ufeful for the Supplies of War, the . 
' Seas, and other fuch expences of the Men aboye the Women. if 
That 


- 
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‘Chiphxst - of Animals. KO EG an: 
hot/an uncertain;’accidental Number at all Adven- 
tures, but nearly equal. Another thing is) that a_ 

_ few more are! Born than appéar'to Die, in ‘any cere - 
tain place (9); Which ‘is? an adinirable Provifion’ 
for the extraordinary Eniergencies and Occafions 
_of the World ;:to fapply'tinhealthful Places; where ' 
Death ont-rons Life; to makeup the Ravages of = 
great Plagues, and) Difeafe;‘and the Depredations ’ . 

of War, and the Seas ; and to afford a: fufficient 

Number for Colonies in the unpeopled Parts’ of ‘the | 

eae: DL Farth. 


f 


- That this is a Work of ‘the Divine Providence, and not’ a 
atter of Chance, 'is well made ouc by the very Laws of'Chance, 
“bya Perfon able to. do ic, the ingenious and learned Dr.) Arbuth- 
not. Hefuppofech Thomas to lay again{t Fohn that, foreighty-two 
Years running, more Males fhall be born than Females ; and gi- 
ving all Allowances in the Computation’ to Thomas’s, fide, he : 
makes the odds jagainft'Zhomus, thatitdoth nor happen’ fo, co’ (om 
be near five Millions of, Millions, of Millions, of Milliongto one: 
but for Ages of Ages, (according to the World’s.Agé,) to, be 
near an infinité Number to one again{t Thomas, Vids Philof, 
Tranf. Nr 328.00 ote aoc? hu ea 
(9) The foregoing Table fhews that, in England ‘in general, 
fewer Die rhan afe Born, there: being but 1 Death to 1212! 
Births, Buc in London more Die than’ ate Born. So by,Dri) 
Davenant’s Tables, the Cities likewife and Market-Towns bury 
I;+s to one Birch.” But in Paris they out-do London, ‘theig, 
Deaths being + 4. toone Birth : the reafon é6f which T conceive 
is, becaufe their Houfes are more crouded than'in' Londons Bue: 
in the Villages of England, there. are fewer-Die than: are , Born,, 
there being but 1 Death to, 1-22 Births, And yer, Major: 
Graunt, and Dr,’ Davenant both obferve, chat there are more. 
Breeders in London, and the Cicies and Market-Towns, than 
are in the Councry, norwithftanding the: London Births are fewer: 
than the Country ; the reafon of which fee ia Graunt, Chap. 7. ‘ 
and Davenant ubi fupr. p. 21. aa 
The laft..Remark I thall make-from-the foregoing Table thalt 
be, that we may from thence judge of the healthfulnefs of the 
places there mentioned. If the Year 1698 was the’ mean Ac- 
count of the rhree Maycks, thofe places bid che faireft for bein 
anoft healthtal ; and nexctothem Aynho and Cranbrook for Engl 
Towns, — AIRMEN Sef try 
{guvantigs a be ere 5. (40) Quid 
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Earth, ) Or on the, other hand we tnay, fay, that 
-fometimes: thofe extraordinary Expénces .of | Man-' 
kind may be not:only a juft Punifhment of the — 
' ‘Sins, of .Men, -but’ alfo. a. wife Means to keep. the — 
_- Balance of Mankind, even.; ‘as one would be ready 
im to conclude by ‘confidering. the Afatick, and other 
a the more fertile Countries, where prodigious Mnl-. 
2 Gtudes are .yeatly fwept away with great Plagues 
and fometimes War, and-yet thofe-Countries fo'far 
i from being wafted, that they .remain full of ‘Peo- 
Cry, RARRK AOH ONT 
‘ And now upon the whole Matter, what is all — 
this but admirable and plain Management ? What 
- _ €an the maintaining throughout all Ages and Places _ 
te thele Proportions of Mankind, and all other Crea- 
im tures, this Harmony inthe Generations of Meén,'be. 
but the Work of one ‘that ‘raleth the World ! Is'it- 
pollible that every Species of Animals fhonld fo 
“aR evenly be preferved, proportionate to the Occafions 
va of the World > That they fhould be fo well ba- 
_.. Tanced in all Ages and Places, without the help of 
. ‘Almighty Wifdom and Power t How is it poffible 
by the bare Rules, and blind Ads of Nature, that 
there fhould be any tolerable Proportion’; for'In- 
ftance, between Males and’ Females, either of Man- 
kind, or of any other Creature (10), efpecially 
fich as are of a Ferine, not a Domeftick Nature, 
and confequently out of the command and *ma- 
ia nagement of Man! How could Life and Death 
Keep fuch an even ‘pace through all the Animal 
World !. If .we fhould take it for. granted, that, 
according to’ the Scripture-Hiftory, the World had 
e's Js AR Gi aa ty CO ge ee 
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_ (10) Quid loquar, quanta ratio’ in beftiis ad perpetuam conferva= 
tionem earum generis appareat? Nam primim alia: Maresy alia’ 
Femina funt, quod perpetuitatis causa machinata natura eft. Cicer, 
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Pind ; de Nat. Deor..L. Ze Pree eeu. | 
Ne eS 4): (11) Although 


Chap. X. of Animale agg 
a Beginning, (as who. can deny it) (11), or.if we> 
fhould fuppofe the Deftru&ion thereof by Noab’s 
Flood : How is it poflible, (after the World was Te- 
plenifhed,) that in a certain Number of Years, by 
the greater Increafes and Doublings of each Species 
of Animals ; that (I fay) this Rate of Doubling (12) 
fhould ceafe ; or that it fhould be compenfated by 
fome other means! That the World fhould.be as 


. well, 


Ron 


ia 


‘ P 


ted Rae Mas an > * \ ar 
aE : Boos tS ee oe 
Bikes ae ee Se en “ 
Se ee E 
£25 ape cae ee Pee 


\ 
2 ae 
Fake 


\ 


\ 


= (41) Although Ariffotle held the Eternity. of the World, yer 
e:feems to have retracted that Opinion, or to have had,a dif- 
ferent Opinion when he wrote his Metaphyficks ; for in his firft i 
Book, he affirms, that God is the Caufe and Beginning of all things : Th) | 
and in his Book de Mundo, he faith, There is no doubt but. God is ve 
the Maker and Confervator of all things in theWorld. And the = 
“Stoicks Opinion is well knowa, who ftoutly afcribed the,Con-- 
trivance and Beauty of the Heavens, and Earth, and all Creatures 
£0 a wile intelligene-Agent. Of which Tully gives a large Ac-_ 
rg in his fecond Book De Nat. Deor. in the Perfon of Bal- fils 
us, ; Bir e, =) 
~ (12) I have before in Note 7, obferved, that the Ordinary) |. os 
Rate of the Doubling or Increafe of Mankind is, that every Mar- 
riage one with another produces about four Births ; but fome 
have much exceeded that. Babo, Earl of Abenfperg, had _thirty- 
two Sons and eight Daughters, and being invited ro Hunc with 
the Emperor, Henry Ui. and bring but few Servants, brought om-* . 
dy one Servant, and his thirty-two Sons. To thefe many others’ 
aight be added; but one of the moft remarkable Inftances I have«. 
any where met with, is that of Mrs. Honywood, mentioned. by 
Hakewil, Gambden, and other Authors; but having now before 
me the Names, with fome Remarks, (which I received from a 
Pious neighbouring Defcendant from the fame Mrs. Honywood,) : 
I thall give a more particular Account than they.” Mrs. Mary” 
Honywood, was Daughter, and one of the Co-Heirefles of Robert ee 
Atwaters, Efg; of Lenham in Kent. She was Born in 1527 ; 
Married in February 1543. at fixteen Years of Age, to her only 
"Husband Robert Honywood, of Charing in Kent, Efquire. She Died a 
‘ithe ninety-third Year of her Age, in May 1620. She had fix. a 
teen Children of her own Body, feven Sons, and nine Daughters; 
of which one had no Iffue, three died young, and the youngeft 
was Slain at Newport-Battle, Fune 20. 1600. Her Grand-Children 
in the fecond Generation were One Hundred and Fourteen; inthe 
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> a well, or better Récked than now it 1s,in 1656. 


t Mears, 0(the! time’ between the Creation and the 
a Flood, this) we will fuppofe may be done by the 
natural Methods..of each Species Doubling or In- 
+ creafes Butin double that number of Years, or at 


this:Diftance from the Flood, of 40co Years, that 
the World: fhould not be over-ftocked, can never’ 
be made out, without allowing an infinite Provie 
\aengé. stuart Siia'h | ssl tC poe oR 
. Avconclude then this Obfervation with the Pfal- 
mills Words, Pal. 104. 29, 30, Thou hide thy 
Face, all Creatures are troubled, thon takeft away their 
Breath, they Die, and return to their Duff. Thou fend~ 
eft forth thy Spirit, they are Created, and thou veneweft 
the Face of the Earth. Ls Fag tats 27S 
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third Two Hundred and Twenty-eight j and Nine in che fourth. 


ya Generation, So that the could fay the fame that the Diftiek 
ee _ doth, made of one of the Dalburg’s Family of Bafil.. 
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ae 4 
Mater ait Nate; dic Nata, filia Natam 9 * 
- Ot moneat,. Nata plangere Filiolams, : 
i Rife up Danghter, and ga to thy Daughter, for ber Daughters: 


a . rn 
| Daughter hath a Daughter. Mrs. Honywood was a ‘very pious 
«, Woman, afflided in her declining Age with Defpair, in forme 
ye Meafbre; “concerning which, fome Divines once difcourfing with 
+ *, her, fhe in a Paffion faid,.She was as certainly. damned’ as this 
ae Glafs is broken, throwing a Venice-Glafé again{t the Ground, _ 

which fhe had then in her Hand. But the Glafs efcaped break- 
ing, as credible Wirnefles anefted. =.» Re TAPAS 
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ab eth me of another: thing in ‘common to’Ani-: 
mals, that pertinently: falleth next under Confide-' 


tation, which is the’ Appormtment'of! Food, mention“ - 


ed in-ver, 27, 28, of the laft cited aoa Pfabn. .Thefe® 
1 Creatures] wait all upon thee : that thot mayft give! 
them their Meat ia due Seafon. That. thou give} them! 


they gather : thou openeft thy band, th-y ave filled with 


Sood... The fame'is again aflerted in Pfali 145.15) 
16, Lhe Eyes of all wat npon thee, and thou piu) them- 
their Meat in due Seafon, Thow openeff thy band , and: 


rn 


[atisfyeft the defve of every living thing. > 


What the Pfalmift here aflerts; affordsous a. glo=- 


rious Scene of the Divine Providence and Manage-' 
ment. Which, (as [have fhewedit'to-concern’ it, 
{elf in. leffer things,) foowe may prefume’ doth’ex- 
ert.it felf particularly .in fo grand an ‘Affair as that’ 
of Food, whereby the Anima! World fubfifts, And) 
this wall. be manifefted, and the Pfalnif’s’ Obferva- 
tions exemplified from thefe : fix tollowine Parti 
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culars. 


Jarge Number of Animals throughout all Parts of” 
the Worlds ti feces whiel cornea e: Hombw anaes op 


the Eaters. : 
_ 3. From the variety of Food {uited to the varie-. 


ty-of Animals: or the’delight which various Ani- 


mats have in different Food: 


_4. From the peculiar’Food which peculiar Places 
afford to the Creatures fitited to thoft Places. 
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19) Oftthe Food of Animalse: ttt 
ACHE preceding RefleGtion of the Pfalmift mind.” 


_1.From the fabfifting’ and maintaining fuch a: 


> 2..From the pro rortionate Quantity’ of Food ‘to! © 


op ABO | OF the Food Book IN 


' ~ 4§.'From the admirable and curious Apparatus 


made for the gathering, preparing, and digeftion — 
of the Food. . And, Re : . yh er: “4 
_ 6. and laftly, From the great Sagacity of all 


_ Animals in finding’ out; and providing their Food. — 


I. It is a great At of the Divine Power and 
Wifdom; as well a8 Goodnefs; to provide Food for 
fuch a World of Animals (1); as‘ever'y where’ pof- 


fefs the Terraqueous Globe ;on ‘the Dry-land, and’ 


in the Seas and’ Waters ;.in the Torrid and Frozen® 


_ Zones, as well as the Temperate: That the Tem= 
_ perate Climates, or at leaftthe fertile Valleys, and 
- rich.and plentiful Regions’ of the. Earth fhould af. - 


ford Subfiftence to many Animals: may appear’ lefs 
wonderful perhaps. But that in all other the moft 
unlikely places for Supplies, {ufficient Food fhould’ 
be afforded to fuch’a prodigious‘Number, and’ fo" 
great variety of Beafts, Birds, Fifhes, and Infects’, 
is Owing to.that Being, who hath as wifely adapted 
their Bodies: to their Place: and Food, as well as’ 
provided. Food :for their Subfiftence there; © «* 
"But I {hall leave, this “Confideration, becauife it’ 
will'be illuftrated under the following Points’; and’ 
proceed, bday Blan teal aA edie aio. DIST " 
'-2-'Fo confider the adjuftment of the quantity’ 


_of Food in: proportion to ‘the Eaters. In all places’ 


generally enough, or fuch a fufficiency, as may be’ 
ftiled.a Plenty ; but not fuch’@ Superfluity, as to, 
waft, and* corrupt, and thereby annoy: the World. 
But that which is particularly remarkable Here is,’ 


that among the great variety of Foods, the moft 


i . 
i, 


" (1) Paflum animantibus large yt copiosé natura eum, qui cuique 
aptus erat, comparauit, Cicer. de Nat. Deor. L..2h-5) 5g 
. | Te Deus eff, —~qui per totum orbem armenta dimifit, qui gre- 
gibus ubique paffin vagantibus pabulun prefiat. Senec, de Benet. Hf 
i 4. C..6. Mes A . ee i sea ao | pars ‘ ae ; 
Te ‘ ie (2) Tritico 

{oY ide 
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ufeful is the moft plentiful: moft univerfal, eafielt: 
propagated, and ‘moft’ patient of Weather, and — 
other Injuries: “As the: herbaceous Eaters (for In~ — 
ftance) are many, and devour much’; ‘fo the Dry- 
land Surface we find naturally: every where pitnokt 
_carpetedover with Grafs; and:other agreeable whol- 
’ fome Plants ; propagating themfelves ina manner _ 
every where, and {carcely deftroyable by: the Wear 
ther, the Plough, or any Art. So likewife for 
- Grain, efpecially fuch -as is moft ufeful, how eafi- 
dy is it cultivated, and what encreafe doth it pro. 
duce ? Pliny’s example of Wheat (2) is a fufficient 
" Inftance in’ this matter';) which, (as that ‘curious 
-Heathenobferves,) being principally ufeful to the 
_ fupport of Man, is eafily propagated, and in great 
plenty. And an happy Faculty’ that is‘of it, that 
"st can bear either extreatns of Heat or Cold, fo ‘as 
-{carce to refufe any Clime. ~ iofto' to: bpak 
3. Another wife Provifion the Creator hath made 
relating to the Food of Animals is, that various 
Animals ‘delight in various Food (3); {ome in- 
Grafs and Herbs; fome'in’ Grain and Seeds; fome 
in Flefh ; fome in Infeéis; fome’ in this (4), fome 
in that ; fome more delicate and nice, fome vore- 
hes wo ION | Sa abhonis 


eee 


(2) Tritico nibil-eft fertilius : hoc ei Netura. tribuit, quoniam eo 
gnaximé alat hominem: utpote cume modio, fi fit aptum folum 
“380 modii reddantur. Mifit D. Angufto procurator 
 grano (vix credibile diéu) 400 paucis minus germina. . Mifit 
“Neroni fimilitér 340 ftipulas ex uno grano. lin, Nat. Hift. 1. 18. 
£. 10. | m FON 
(3) Sed illa quanta benignitas Natura, qued tam multa ad vef- 
— \cendum, tam varia, tamque jucunda gignit 5 neque a uno tempore — 
; wh ut femper dg novitate delettemur ¢y copia Cic. de Nat. 
Deor. I. 2. : Di AN Se Ak A 
(4) Swammerdam obferves of che Ephemeron-Worts, that their 
Food is Clay, and that they make their Cells of the fame. Up- 
‘on which occafion he faith of Moths, thareat Wool and Furr, 
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There are two things very confiderable, x. That the Cells: they 


‘make to themfelves, wherein they live; and with which as their 


Houfe, Tortoife-like, they move from place to place, they mabe of 


the Matter next at hand. 2. That they feed alfo on the fame, - 


therefore when you find their Cells, er rather Coats or Cafes.to be 


-made of Yellow, Green, Blew, or Black-Cloth, you. will alfo find 
their Dung of the fame Colour. , Swammerd. Ephem,: vita. Pub- 
Ailhed by Dr. Zyfon, Chap. 3... 8 Genny ol 
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Chapt XL. - of Animals. — OTe 183 
place where thofe, things fall: to Dogs, Ravens, 
_and other voracious. Animals, for Inftance, on. the- 
. Earth; and to rapacious Fifhes, and other Creatures. 
inhabiting the Waters . 

' Thus) is the World in fome meafure kept fweeb, 
and clean, and at the fame time. divers. Species of, 
Animals fupplied with, convenient’ Food... Which , 
Providence of God, particularly in the Supplies, — 
afforded the Ravens, \is divers times taken notice of 
in the Scriptures (5.);.but, whether for the Reafons, 
now hinted, or any’ other fpecial Reafons.I fhall 
notenquire. Thus.our Saviour, Luke 12. 24, Con- 
fider the Ravens for they neither fow, nor reap, which 
neither. bave Store-boufe,. nor Barn, and.God feedeth 
them. It is a manifeft. Argument,.of, the Divine 
Care and Providence'in fupplying the World with 
Foodand Neceffaries, that the Ravens accounted as 

unclean, and little regarded by Man, deftitute of 

Stores, and that live by Accidents, by what falleth 
“here and there; that fuch a Bird, I fay, fhould be 

provided with fufficient Food ; efpecially if that be 

true, which Ariffotle (6), Pliny (7), and Alian (8) 
report of. their unnatural Affection and Cruelty to 
theif young, ‘‘ That they expell them their Nefts 
“as {oon as they can Fly, and then drive them out 
EE OF.tite OBUUE Ys ae cad sis wea etek an 

Thus having confidered the wife Appointment of 

the Creator in fuiting variety of Food to variety of’ . 

Animals; Let usinthe 


. 
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C5) Fob 38. 41. Pal. 147-9 
(6) Ariftot. Lg. ¢-.31- Hift., Animal. mas 
(7) Pliny affirms this of the Crow as well as. Raven, Catere 
-ommues (i. ¢. Cornices] ex eodem genere pellunt nidis pullos, ac vo- 
Fare cogunt, ficut ¢o Corvi, qui——robuftos Jugs fretus fugant lon- 
8) Vane Hil, (Bs 

ys neta 6) chip « 
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qth place Take'a View of the peculiar Food which _ 
Benin Places afford to the Creatures inhabiting 
 CReReIM S250 O MEE oes SHOT arn OB 

— It hath been already obferved'(9), that every place 
-on the Surface of the Terraqueous Globe is ftocked _ 
with proper Animals, whofe Organs of Life and — 
AGtion are curioufly adapted: ‘to each refpeciive — 
place. Now it is an admitable AG of the Divine — 
Providence, thatevery place affords a proper Food 
to all the living Creatures therein. All the various 
‘Regions of the World, the different Climates(10), 
the various Soils, the Seas,‘the Waters, nay our 
very Putrefactions, and moft nafty Places about the _ 
Globe, as they are inhabited by fome or other Ani- — 
toal, fo ‘they produce fome proper Food or other, 


wy 
We 


affording a comfortable’ Subfiftence to the Creatures _ 
living there: “E might for Unftances'(11) ‘of this =~ 
bring the great variety of Herbs, Fruits,and'Grains 
ee ieee . Wie -% } Vit Jet LBS on i 


(9) Chap. 9» PG AE AN TA LAN tet ik 
Clo) Admi anda’ Natura difpenfatio eft, ut aliter, alioque modo, — 
tempore, ¢y induftria colatur terra Septentrionalis, aliter Atbiopia, — 
&Xc. Quoad Aquilonares, hoc certum eft, in plerifque agris Vefiroga- 
thorum,' parte objetta Meridionali plage, Hordeum fpatio 36 dierum — 
a Jemine projecto maturum colligi, hoc eft, a fine Funii_ufque medi- 
um Augufli,’ aliquando celerius. ~Ea'namque maturitas ex foli natu- 

Ya, aerifque’ clernentia; ac humore lapillorum favente radices, Sole- 
que torrente, teceJario proveniit, ut ita nafcatur, ac maturetur, tas 
defque {pice fex otdines in'numero arifta babent. Ol, Mag. Hitt. 1. 
¥3. Cc. 8. Prata ¢9° pafcua tanta luxuriant gramtinum ubertate, ac 
diverfitate, ut necefJum fit inde arcere jumenta, ne nimio herbarum 

eu crepent, We Id. ib. 119. £36." haya ay Ata . 

~ (11) Among the many hoble Contrivances of Food, that uni- 

verfal Aliment, Bread, I cann6r ‘but’ attribute to rhe Revelation, 
or ‘at leaft the Infpiratidn-of thé Creator and Confervaror of 
‘Mankind ; ‘hot only becaufe it is a Food-ufed'in allor moft Parcs — 
_ of the World ;‘but efpecially becaufe ic is of incomparable Ufe 
_ “un the great’ Work of Digeftion; greatly affifting the Ferment or _ 
whatever caufes the Digeftion of the Stomach.” Of which take 
this Example from the noble Mr. Bey/. “ He extratted: a Men- 
PAVIA). - (2 ant Ny haps Gogh SPN ges Ve ORs ide Aly aaa « ftryum . 
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Chap: XE of Animals Re 
on the Earth, the large Swarms of Infe@siinithe: 
Air, with every other Food:ofithe Creaturesirefiding 
in the Earth, or flying.inthe:Air.. But Ifhallifto 
at. the Waters, becaufe the-Pfalmi/, in the forecited: 
‘104. Pfalm;, {peaks with: Relation’ to: the’ efpeciali 
Provifion for the Inhabitants: of the Waters ;:and! 
alfo by reafon' that many Land-Animals havé! theit’ 
chief Maintenance fromthences) 9) fo socu) od . 
Now one ‘would: think, that: the Waters’ were‘ia’ 
very unlikely Elément to-produce:Food for fo’ grea! 
a Number. of: Creatures as: have: their Subfiftence: 
front thence.. But yet how rich a Promptuary is 
it, not only to large Multitudes of Fifhes, but alfo | 
_ tomany aimphibious Quadrupeds, Infeéts, Reptiles, 
and Birds !. From: the largeft Leviathan, which: the 
- Plalmift faith (12), playeth in the Seas, to the fmal-' 
left Mite ‘in the Lakes and Ponds, all are plenti-. 
fully provided for ; as is manifeft from the Fatnefs, 
of their Bodies, and the Gayety of their. Afpect and: : 
_ And? the: Provifion which'the' Creator hath made =~ 


for this" Service ‘in the. Waters is very obfervable. s, 
not ohly by the Germination of divers -aquatick: 
Plants there, but ‘particularly’ by. appointing” the 
Waters to be the Matrix of miany Animals, parti- 

_ cularly of many of the Infect-kind, not only of 
fiach. as are. peculiar to the Waters, but alfo of :nia-. 
ny appertaining to the Air'and the Land, who, by: - 

| theie near Alliance to’ the Waters, delight to be 

Pe ee ce ns oy ea 
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“ firuum from Bread alone, that would work on Bodies: nore 
-. Compact that many hard Minerals, nay even on Glafs it felf, 
** and do many things that Aqua-fortis could not do:-———Yer- j 
“* by no means was this fo. corrofive a Liquor as-A. F, or asthe | 
“ other acid Menfiruums”. Vid. the ingenious and learned Dre 
Harris Lex. Tech. verbo Menftrnum; where the way of preparing . 


—itmay be. metwith, ..... 
4; (42) Pal, 104. 26, 


(13) The 
pti, eae 
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about. them, and by that means become a ‘Prey, ' 
and plentiful Food to the Inhabitants of the Waters. : 
And befides thefe,. what prodigious Sholes do we 
find of minute Animals, even fometimes difcolonr: 
ing the Waters (13)! OF thefe; (not only in: the 
Water, but in the Air and on’ Land;) I have al- 


sf y E 
bane 


ways thought there was fome more than ordinary © 


- Ofe, intended by the All-wife.Creator.° And ha. 
ving bent many of my Obfervations that way, I 
have evidently found it accordingly to be... For be’ 
they never fo numberlefs, or minute, thofe se fro 
oat a : bE | ‘herve 


1 ’ (13) The Infe&ts that for the moft part difcolour the Waters, 


are the {mall Infects of the Shrimp-kind, called by Swammerdam, 


 Pulex aquaticus arborefcens. 'Thefe 1 have often feen fo nume- 


rous in ftagnating Waters inthe Summer Months, that they have. 
_ changed the Colour of the Waters to'a pale or deep Red, fome- 
times a Yellow, according to the Colour they were of. “Of his 
Swammerdam hath a pretty Story, told him by Dr.. Florence. 
Schuyl, viz. Se aliquando Studiis-intentums, magno quodam gy hor- 
vificie rumore fuiffe turbatum, ¢y fimul ad caufam ejus inquirendaya 
excitatum , verum fe vic eum tn -finem furrexiffe, cum Ancilla ejus 
pane exanimis adcurreret, gy multo chm fiigultu veferret, omnem 
Lugduni [Batavorum }.. aquam. effe mutatam in fangnitem. The 
caufe of which upon Examination he found to be.only from 
che numerous Swarms of thofe Pulices, YV. Swam. Hift, Infect, 


p. 


little Infeéts I have frequently. obferved to be to: perform théir?. 
Coit ; which is commonly about the Jatter end of May, and in: 
June.’ At char time chey are very venereous, frisking, and 
catching at one.another ; and many of them conjoined Tail to 
Tail, with cheir Bellies inclined one towards gnorher,.. bis. 
“At this cime alfo they change their Skin or Slough ; which } 
conceive their rubbing againft one another mightily promoterch. 
And what if at chis time chey change their Quarters? V. Book. 
VIII. Chap. 4. Note 6. > i ES,» 
_ 9 Thefe fmall Infetts, as they are very numerous, fo are Food 
to many Water-Animals. I >have feen not cnly Ducks fhovel 
them up as they {wim along the Waters, but divers Infeéts alfo 
devour them, particularly fome of the middle-fized’ Squille aqua» 
‘tice; which are very voracious Infeds;5 9°) 7 
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The caufe of this great Concourfe and Appearance of thofe. 


(14) Befides - 
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ferve for Food to fome Creatures or other.’ Even 


; % 
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thofe Animalcules in the Waters, difcoverable only 


with good Microfcopes, area Repaft to others there, 


as I have often with no lefs admiration than plea- 


fure feen (14). fed | 4 
But now the ufiial Objection is, that Neceflity 


maketh Ufe (15). | Animals muft be fed, and they 
make ule of what they find : Inthe defolate Regi- 
ons, aiid in the Waters, for Inftance, they feed up- 
on what they can come at; but. in greater plenty, 
pick and chufe. bic ge § : ; 


) 


. But this Objection hath been already in fome 
meafure anfwered by what hath been faid ; which 


plainly 


~ (14) Befides the Pulices laft mentioned, there are in the Wa-. 


ters other Animalcules very, numerous, which are fcarce_vifible 
without’ 4 Microfcope. In May, and the Summer Months, the 


green Scum on the top of ftagnating Waters is nothing elfe bur | 


thefe Animalcules : So is likewife the green Colour in them, 
when all the Water feems Green. Which Animalcules, in all 
probability, ferve for Food to the Pulices aquatici, and ovher 
the minuter Animals of the Waters. Of which I gave a preg- 
nant Inftance in one of the Nymphe of Gnats, to my Friend the 
late admirable Mr. Ray, which he was pleafed to publifh in the 
laft Edition of his Wifdom of God in the Creation, pag. 430. 
(18) Nit adeo quoniam natuneft in Corpore, ut uti 
~ Poffemus, fed quod natum’ft, id procreat ufum. 
And afterwards, | 
Propterea capitur Cibus, ut fuffulciat artus, 
. Et vecrect vireis interdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 


And after che fame manner he difcourfeth of Thirft, and di- 


vers other things. Vid. Lucret. l. 4. V. 821, &c. 

_ Againft this Opinion of the Epicureans, Galen ingenioufly ar- 
gues in his Difcourfe about che Hand. Non enim ~- Manus ipfe 
(faith he) Aominem artes docuerunt, fed Ratio. Manus autem 
ipfe funt artium organa ; ficut Lyra mufici..—— Lyra muficum non 


docuit, fed eft ipfins artifexe per eam, qua praditus eft, Rationem 3 
agere autem non poteft ex arte abfque organis, ita ¢y unaqualibet 


anima facultates quafdam a fua ipfius fubftantia obtinet.——~ Quad 
autem corporis particule animam non impellunt,——- manifefte vi- 
dere licet, fi animalia recens nata confideres, qua quidem prins 
in FB 13 hs. "Agere 
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plainly argites Defign, and a fuper-intending Wif- 
dom; ‘Power, and Providence in this ‘{pecial bufi- 

nefs.of Food. Particularly the different delight of 
pe “divers Animals in different Food, fo' that what‘is 
_. Nanufeous to one, fhould be Dainties-to another, is 

a manifeft Argument, that the allotment of Food is 

not a matter of mere‘Chance, but entailed to the — 

very. Conftitution and Nature of Animals; that — 

' they chnfe this, and refufe that, ‘not‘by Accident, 
or Neceflity, but'becaufe the one is a proper Food, 
agreeable to their Conftitution, and fo appointed by — 
the infinite Contriver ot their Bodies ; and the other 
is difagreeable and injurious tothem. | ~ son 

‘But all this Objection will be found frivolous, 
and the Wifdom_ and Defign of the great Creator 
_, . will demonftratively. appear, if we take a Sur- 

ott H Of the admirable and curious Apparatus in 
all-Animals made for the Gathering; Preparing, and 
Digeftion of their Food. ‘From:the very firft En: 
trance to the utmoft, Exit of the Food, we find eve- - 


ay 


agere conantur, quam .perfettas habeant: particulas. «Ego namque 
| Bovis vitulurm cornibus. petere conantem fapenumero vidi, antequam — 
> et nata effent cornua: Et pullum Equi caleitrantem, &c. Omme — 
| enim animal fue ipfius Anima facultates, ac:in quos ufus partes 
; fua polleant maximeé, nullo dogtore, prafentit.———Qua igitur ra- 
tone dici potelt, animalia partium ufus a: partibus doceri, cum ey 
~antequam ills habeant, shec cognofcere videantur'? $3 igituy Ova'tria 
acceperis, unum Aquila, alterum Anatis, reliquum Serpentis, ¢9 cd- 
ef Lore modico foverss, animaliaque excluferis 5 illa quidem alis volare . 
i? _conantia, antequam volare poffint, hoc autem. revolvi videbis, & 
“ferpere affedhans, quamvis molle adhuc ¢y invalidum fuerit, Et fi, — 
dum perfecta erunt, in una eademque domo nutriveris ; deinde ad — 
locum fubdialem dudta emiferis, Aquila. quidemad) fublime; Anas 
autem in paludem , ——Serpens vero Jub terra irrepets ——Anima- 
lia quidem mihi videntur Natura magis quam Ratione -artem ali- 
quam (rex vined -arcificiofa] exercere + Apes fingere alveolos, &c. 
— Galemde ula Part. decege vie leat eh, SNe 
| is vote, . : | (16) Mia 
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sy thing contrived, made, and difpofed with the —_ 
_utmoft Dexterity and Art, ‘and curioufly adaptedto 

the place the Animal ‘liveth in, and the Food itis — 
to be nourifhed with. {Tein Ws bs a ant 
- Let us begin with the Afonth, And’ this we find, 
in every Species of Animals, nicely conformableto ~ 
the Ufe of fuch a part ; neatly fized and thaped for 
the catching of Prey, for the gathering or receiving 
Food (16), forthe formation of Speech, and every —s—> 
other fuch like Ufe (17). In fome Creatures itis 
wide and large, in fome little and narrow : in fome : 
with a deep Incifiire tip into the Head (18), se the . 
PAG Heh cleat ia ak ote Ails EDutat pani k BORER: inh eee 
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(16) Alia dentibus prédantur, alia unguibus, alia roftri aduncie “a 
tate carpunt, alia latitudine [ejuldem] ruunt, ‘alia acnmine exca- 
. want, alia’ {ugunt, alia lambunt, forbent, mandunt, vorant, Net 
mninoy varietas in Pedumt minifterio, vt rapiant, diflrabant, teneant, == 
_ premant, pendeant, tellurem feabere nom ceffent. ‘Plin. Nar. HiftK = 
Boron ee ye). . m ‘i 
(17) Bedaufe:it would be tedious to reckon: up: the Bones, 
Glands, Mufcles, and other Patts belonging to the Mouth, ic fhall’ 
fuffice to obferve that, for the various Services of ‘Man’s Mouth, — 
befides the Mufcles in common with other’ Parts, there are five 
Pair, and one fingle one proper to the Lips only, as Dr. .Gibfon 
reckons them : but “my moft diligent and curious Friend Mr. 
Cowper difcovered a fixth Pair. And accordingly’ Dr. Drake 
reckons fix Pair, and one fingle one. proper to the Lips. L. 3. 


C. 13. | ‘ 

(8) Galen deferves to be here confulted, who excellently ar- 
- Sues againft the cafual Concourfe of the Atoms of Epicurus and 

. Afclepiades, from the provident and wife Formation of the 
_ Mouths: of Animals, and. their Teerh anfwerable thereto. © In 
_ Man, his Mouth without a‘deep Incifure, with only ofe canine 
Tooth ona Side, and flat Nails, becaufe, faith he, ‘Hic Natura 
certo fciebat fe animal manjuetum ac civile effingere, cui robur fy 
vires effent ex fapientia, nom ex corporis fortitudine. ©» Bue for , 
Lions, Wolfs, and Dogs, and all fuch.as are called Keeyeesdoyresy ib 
(or having fharp, ferrated Teeth,) their Mouths are: large, and Ri 
deep cut ; Teeth ftrong and fharp ; and their Nails fharp, large, 0 
ftrong and ‘round, accommodated to holding and tearing, V. a 
Galen de U/.! Part. L, Ble Co. Qe mbes : rey bia | 
ER | rae (19) Among — 
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~ better catching and liolding of Prey, and more.eafy — 


a - Comminution of hard, large, and troublefome Food ;- 
- in ‘others with a much fhorter Incifure, for the ga- 
-__ thering and holding of herbaceous Food. 5). 
Tn Jnfeds it is very notable. In fome forcipated ; 
to catch, holds and tear their Prey:(19). In fome 
-. acrileated ; to pierce and wound Animals (20), and 
Hs fick their Blood. And in others ftrongly rigged 


i with Jaws and Teeth; toignaw, and {crape out 
bia | | 3 their 


(19) Among Infeéts the Squille aquatice, as they a¥e very ra= 
; pacious, fo are accordingly provided for it. Particularly the 
Be Squilla aquatica maxima recurva, (as 1 call it,) who hath fomeé- 
what terrible in its very Afpedt, and in its Pofture in the Wa. 
ter, efpecially its Mouth, which is armed with long fharp Hooks ; 
with which it boldly and greedily catcheth any thing in the Was 
ters, even one’s Fingers. When they have feized their Prey, 
they will fo tenacioufly hold ic with their forcipated Mouth, that 
chey will nor part therewith, even when they are taken out of 
- the Waters, and jumbled abour in one’s Hand. I have admired 
is at their peculiar way of taking in their Food ; which is done 
me by piercing their Prey with their Forcipes; (which are hollow,) 
and. fucking the Juice thereof through them. . lo 61-991 
oe . The Squilla here mentioned, is the firft and fecond in Afouffet’s 
4 Theat. Infect. 1. 2. c. 37+ re | iit 
>. (20) For an Inftance of Infeé&ts endued with a Spear, I fhall — 
-' . for its peculiarity pitch upon one of the fmalleft, if noc the very 
ke {malleft of all the Gnat kind, which, I call, Culex minimus nigri- 
f: cans maculatus fanguifuga. Among us in Effex, they are called: 
. Nidiots, by Mouffet, Midges. Ts isabout-+— of an inch, or fome- 
Bi! what more long’: wich fhort Antenne ; plain in the Female, im 
the Male feathered, fomewhat like a Bottle-brufh. Ic is {potted _ 
a: wich blackifh Spors, efpecially on the Wings, which extend a . 
rs lictle beyond the Body. Ic comes from a little flender Eel-like’ 
Worm, of a dirty white Colour, fwimming in ftagnating Waters 
me by a wrigling Motion : as in Fig. §. : 


i c "Its Aurelia is {mall wich a black Head; litle fhore Horns, a. 
“forced, flender, rough Belly. Vid. Fig. 6, Ic lies quietly on the 
ee top of the Water, now and then gently wagging it felf this way, 
and thar. m . vg 
.. . Thefe Gnats are greedy Blood-fuckers, and very troublefome- 
: where numerous, as they are in fome places neat. the Zhames, — 
nein 3 / parti- | 
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for their Young... 


And Jafily in Birds it is no Jef remarkable, 
In the firft place it is neatly fhaped for piercing = 


Blood all over their Bodies, where they were wounded by them. 
. I have given a Figure (in Fig. 7.) and more particular De~ : 
{cription of this Guat, becanfe, although ic be common, ic is no! ry 
where taken, notice cf by any Auchor I know, except Mouffety ma 
who I juppofe means thefe Gnats, which he calls Midgesy ¢..13¢ 
: (21) Hornets and Wa/ps heve ftrong Jaws, Toothed, where- 
with they can dig.into Fruics, for thefr Food ; as alfo gnaw and: 
{crape Wood, whole. Mouthfuls of which: they carry, away! to: 
‘maketheir Combs. Vid. infr. Chap...13. Note 2. Protas 
_. (22) Monfieur de la Voye tells of an ancient Wall of Free-Stone, 
an.che Benediétines-Abbey at Caen in Normandy, {o.eaten. with — 
Worms, that one may run ones Hand inco moft of the Cavities: 
that thefe Worms are {mall and black, lodging in a greyifh Shell; 
that they. have large flactifh Heads, a large Mouth, with four 
black Jaws, doc. Phil. Tranfaél. Nr. 18. he BCE 
4) (23) Pro iis (Labris} cornea dy acuta Volucribus Rofirde .Ea= 
dem tapto vivendibus adunca : collecto retta : herbas ruentibus’ lin | 
- Mumgquelata, ut Sunm generi... Fumentis vice manus ad colligenda = 
pabula : ora apertiora laniatu viventibus. Plin. Nat. Hift. oar” . 
ate wend * \ rigmiry. dant opeagt ae had 
. he PD ih MMM Le, AD jae ee O24) Parrots. 


the Air, and making way, for the Body through a 
the airy Regions. In the next)place it is hard and af 
horny, which is a. good Supplement for the want 
of Teeth, and caufeth the Bill to have the Ufe.and fe 
Service of the Hand. It’s hooked-Form isof grea 
Ufe to the rapacious Kind (23), in catching and ie 
holding their Prey, and in theComminutionthere- 
of by tearing,; to others it is no lefs. ferviceable to: . 
their climbisg, as well as neat and nice Comminu- i: 

| tion < 
particularly in the Breach-waters that have lately befallen, near’ ‘4 
us, in the. Parifh of Dagenham , where I found them fo vexati- / 
ous, that I was glad to. get outiof thofe Marfhes. Yea, I have: - é 
feen Horfes fo ftung wich them, that they, have had drops of © 4 
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(24) Parrots have their Bills nicely adapted to thefe Services, 


Being looked for climbing, reaching tor’what they have occafior 


for; and the lower Jaw being compleatly 'ficced to the Hooks of 
the upper; they-can as minutely’ break their Food, as orher Ant- 
maisdo with their Teeth, © aes ros) ate 
(25) Thus in Woodcocks, Snipes, &c. who hune for Worms in | 
moorifh Ground, and, as Mr. Willughiy faith, live alfo on the 
fatty unctuous Humour they fuck out of the Earth, So alfo 
the Bills of Curlews, and many other Sea-Fowl, are very long to 


_enable them to hunt for the Worms, ¢c. in- the Sands on the 


Sea-fhore, which they frequent. 


-. (26) Ducks, Geefe, and divers others, have fuch long broad 
Bills to quaffer and hunt in Waters, and Mud; to which we may 
reckon the uncouth Bill of che Spoon-bill > but that which des 
ferves particular Obfervation ‘in che Birds named in thefe two. 
laft Notes is, the’Nerves going to the end of their Bills, enabling, 
them to difcover ‘their Food out of fight, of which fee Bolle 


Pd 


(27) The Picts viridis, or Green-WoodJpite, and all the Wood 


_ Peckers have Bills, .curioufly made for digging Wood, ftrong, 
_ Bard, and fharp. A neat Ridge ruts along the top of the Green- 


Wood-Pecker’s Bill; as if an Artift had defigned it for Strengths 
and Neatnefs. : | Oe 


(28) The Loxia, or Crofs Bill, whofe Bill’ is thick and firong 


_ with the Tips croffing one another, with great readinefs brea 


open Fir-cones, Apples, and other Fruit to ccme attheir Ker- 
, = 1 . : | : f MP, at SH Be't oe bw 7 : C nels, 
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sR 
the comprefled Form of ‘others (29), with many 
other curious and artificial Forms, all fuited to the 


Li 
way of living, and peculiar Occafions of the feveral ay 
Species of Birds. Thus much for the Month. — ™ ie 

Let us next take a fhort View of the Teeth (30), 
In which their peculiar Hardnefs (21) is remark- py 


able, their Growth (32) alfo, their firm Infertions . 
and Bandage in the Gums and Jaws, and their va- , 
rious Shape and Strength fuited to. their various 
Occafion and Ufe (33); the foremoft weak, and 


farthefE 
a “ eee 
* nels, which'are its Food, as if the croffing of the Bill was for i 
’ this Service. : ey i. 
(29) The Sea-Pie hath a long, fharp, narrow Bill, compreffed dh a 
Side-ways, and every way fo well adapted to the raifing Limpets oa 
from the ‘Rocks, (which are irs chief, if not only Food,) thac 
Nature wee rather the Author of Nature) feems ro have framed it Bi 
purely for that Ufe. | . ae 
(30) Thofe Animals which have Teeth on both Faws, have but = 
ne Stomach + but moft of thofe which have no.upper Feeth, or none Nie 


vations are, Mirum autem eos (i. €. Dentes | cum primum e  pelli- 


é “th ae Cc. 8.° 


at all, have three Stomachs: as in Beafts, the Punch, the Read, 
and the Feck: and in all granivoyous Birds, the Crop, the Echinus, re 
and the Gizard, For as chewing is to an eafy Digeftion, fo is. fwal- Aven 
lowing whole to that which i more laborious. Dr. Grew’s Cofimol. 3) 
Sacer! CLS Re a ee | ! 

(31) F. Peyer faith, the Teeth are made of convolved Skins 
hardened ; and if we view the Grinders of Deer, Horfes, ‘Sheep, 
&c. we fhall find great Reafon to be of his Mind. . His Obfer-_ 


culis imbricatim convolutis ¢9 muco vifcido conftarent, in tantam . 
divigefcere foliditatem, qua offa cunéa fuperet. Idem fit etiamin  \ 
Officulis Ceraforum, &ct,————— Separatione facta, per membranas — 
conditur Magma locellis, quos formant laming tenues, ac durinfcule 

ad Dentis figuram anted divinitus compofite. J. Peyer. Merycol. 


(32) Qui autem (i. e. Dentes| renafcuntur, minimé credendi > 
funt a facultate aliqua plaftica Brutqrum denuo formari, fed laten- 

bes tantummodo in con{pettum producuntur augmento mols ex efflu- 
ente fucco. Id. ibid. © : 


~. (33) From thefe, and orher the like Confiderations of the 
Teeth. Galen infers, that they muft needs be che Work cf fome 
wife provident Being, not-Chance; not a tortuicous Concourfe of 

bare | " MB. Atoms, 
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fartheft from the Center, as being emimibraba‘erty 


to the reit , the others, being to grind - : 
are accordingly madeftronger, and placed nearer. 
the Center of Motion and Strength. Likewife their: 
various Form (34) in various Animals. is confidc- 


‘rable, being all curioufly adapted to the:peculiar — 
Food (35,) and Occafions of the feveral Species of 


| 


epee eases aeerere Deore 


Atoms, For the Confirmation of which he puts the cafe, that 
funpofe the order of the Teeth fhould have been inverted, the 


weil have been, had not the Teeth been placed-by a wife Agent,) 


~ an chis cafe, what Ufe would the Teeth have been of ? What 
~Confufisn by fecha flight Errour in their difpofal only ? Upon 


which he argues, At fiquis. choream hominum 32 (the number of 
the Teeth) ordine difpofuit, eum ut hominem induftrium. laudare- 
mus 2 cxn vers Dentium choreain Natura tam belle exornarit, nonne 
ipfim quoque laudabimus 2 And then he goes on. with .the Argu- 
ment from the Sockets of the Teeth, and their nice. fitting in 
them, which being no lefs accurately done, than what is. done by 


a Carpenter or Stone-cutter in fitting a Tenon.into a Mortice 


nd mince,, — 


Mi 


Pe 


4 


doth as well infer the Arcand A&. of. the wife Maker of Animal — 


Bodies, as the other doth the A& and Arc of Man, And fo he 

goes on wich‘other Arguments to the fame Effect. V, Galende 

Us Parted ils cy 8. PON 
(34) A curious /ccounht of this may be found in an Extraé 


of a Letter concerning the Teeth of divers Animals. Printed ac 


Paris, in M. Vavguion’s Compleat Body of Chirurg. Oper. Chap, 


\ 


53: ; ; aT 
<* (38) As ic hath been taken notice of, char various Animals de- 


light in various Food ; fo ip conftanrly fa!ls out, chat cheir Teerh 


are accordingly fired co their Food , the Rapacious to catching, 


holding and tearing their Prey; the Herbacious co. gathering anc 


comminution of Vegetables: and fuch as have no Teeth, as Birds, ~ 
‘their Bill, Craw, and Gizard, affifted with Stones fupply the 


defe& of Teéech. Bur the m-ft confiderable Example of this 


». kind is in fome Familiés of che Infett-Tribes, asthe Papélio-kind, 
‘&c. who have Teeth, and are voracious, and live on tender Ve- 


_gecables in their Nympha or Caterpillar-flate, when they can only 


creep, but in their mature, Papilio-ftate, they have no Teeth, 


but a Protofcis or Trunk to, fuck up Honey, yc... their parts, for 


gathering Food, as well as cheir Food being changed, as foonas 
-héy have Wings to enable chem fo fly to it, 4 


Pye 8) Ie 


t 


~ 
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‘Animals (36). -"And laftly, the temporary Defeck 
of them (37) is no lefs oblervable in Children, and 
fach young Creatures, where there isno occafionfor 
them, but they would be rather an Annoyance to i 
_ the tender Nipples.and Breafts. i 

From the Teeth, the grand Inftrnments of Ma- 
_ftication, Tet us proceed to the other munifterial as 
Parts. “And here the Parotid, Sublingual, and Maxil- de 
i lary Glands, together with thofe of the Cheeks and. ERY & 
Lips are confiderable, all lodged in the moft cons — 
venient Places about the Mouth and Throat, to 
afford that noble digeftive falival Liquor to be mnix- 
ed with the Food in Maftication, and to moiften 
and lubricate the Paflages, to give an eafy defcent 
tothe Food. The commodious Form aifo of the 4 
Jaws deferves our notice, together with the ftrong ; 
_ Articulation. of the lowermoft, and its: Motion, 
And daftly, the curious Form, the great Strength, 
_ the convenient Lodgment and Situation of the fe- 
is aed) veral 


Xue 


~ 


(36) It is remarkable in the Teeth of Fifhes, that in fome 
* they are fharp, as alfo jointed, fo as to fall back, the better to | 
catch and hold their Prey, and to facilitate its Paflage into the 
Stomach ; So in others they are oroad and flat, made to break 
the’ Shells of Snailes and’ Shell-fifh devoured by them. Thefe 
| Feeth or Breakers are placed, in fome, in the Mouth ; in fome, 
inthe Throar; and in Lob/fers, &c. in the Stomach ic felf, in iN 
the bottom of whofe Scomachs are three,of thofe Grinders, with i 
peculiar Mufcles to move them. — > | | , a 
' (37) What is there in the World can be called an A& of Pro- 
vidence and Defign, if this cemporary Defect of Teeth be not — 
fuch ; that Children, for Inftance, fhould have nene whilft they 
are not able to ufe them, buc to hurt themfelves, or the Mother ; ~ 
and that ac the very Age when they can take in more fubftantial ib 
Food; and live withour the Breaft; and begin to need Teeth for _ nn 
the fake of Speech; that then, I fay, their Teeth fhould begin | 
to appear, and gradually grow, as they more and more flandin =* 
Becen oe cher, eee pA ie RAM 


~ 


196 = Of Animal’s Throats, Book Vv, 
veral Mufcles and Tendons (38), all miniftring to 
this fo neceflary an Act of Life, as Maftication is, — 

‘they are fuch Contrivances, fuch Works, as plainl 
fet forth the infinite Workman’s Care and Skill, 

“Next to the Mouth, the Gullet prefenteth it felf, — 

.... in every Creature well-fized to the Food it hath © 

~ - eccafion to fwallow ; in fome but narrow, in others — 

as large and extenfive (39) ; in all exceedingly re- 
markable for the curious Mechanifm of its Mufcles, 
and the artificial Decuflation and Pofition of: their 
Fibres (40). aaa “Reh 


And ‘ 


o 


(38) Ir would be endlefs to particularize here, and therefore — 
_T fhall refer to the Anatomifts; among the reft, particularly tp 
Galen, for the fake of his Defcantc upon this Subject. For having 
| defcribed the great accuracy of che Contrivance and Make of _ 
a . thefe Parts, hetaith, Haud fcio an hominum fit fobriorum ad For- 
tunam opificem id revocare : alioqui quid tandem erit, quod cum 
Providentia atque arte efficitur ? Omnino enim hoc ei contrarium effe 
_ debet, quod cafu ac fortuito fit. Galen de UL Pare. 1. 14. c. 7. 
ubi plura. rss “ : 
(39) The Bore of the Gullet is not in all Creatures alike anfwe-— 
rable to the Body or Stoinach, As in the Fox, which both feeds on 
Bones, and fwallows whole, or with little chewing, and next in a - 
Dog, and. other offivorous Quadrupeds, *tis very large, viz. to pre- 
“vent a Contufion therein, Next in a Horte, which though he feeds 
on Grafs, yet fwallows much at once, and fo requives.a move open 
_ Paffage. But ina Sheep, Rabbic; or Ox, which eine and 
Swallow lefs at once, *tis fmaller.. But in a Squirel, flillleffer, both 
becaufe he eats fine, and to keep him from difgorging his Meat up. 
on his defcending Leaps, And fo in Rats and Mice, which often 
yun, along Walls with their Heads dowuwards. Dr. Grew’s Comp. 
Anat. of Strom. and Guts, Chap. 5. . ; aa ait 
~~ (40) OF this fee Dr, Willis’s Phavm, Rat. Part 1. Se&. ¥. c. 26 
Steno alfo, and Peyer,.Jery. L..2. 2 ¥ 
The Defcriprion thefe give of the mufcular Part of the Gullet, 
the lare ingenious and learned Dr. Drake faith is very exact in 
Ruminants, but not in Men. In Men, this Coat [the fecond of 
.. the Gulier} confifis of two flefhy Lamella, like, two diftintt Muf- 
cles. The outward being compofed of ftraight longitudinal Fi- 


bres. ---- The inner Order of Fibres is annular, without any obfer= 
‘vable Angles, ——= The ufe of this Coat, and thefe Orders of Fibres 


ri 
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ple and weak Men/lruums, as we find, in their Sto- 
fig ti yet mach; 


is to promote Deglutition , of which the Longitudinal, — fhorten 
the Oclophagus, and fo make its Capacity larger, to admit of. the 


Matter to be fwallowed. The. Annular, on the contrary, contrat 
the Capacity, and clofing behind the defcending Aliment, prefs fb 


downwards, Drake’s Anat. v. 1, |. 1. C. 9. 


' (41) See Willis, ibid. Cowper's Anat, Tab. 35. and many 0- 
ther Authors. . ai Hs 


(42) Proptuarium autem hoc, alimentum .univerfum excipiens, — 


ey Divinum, non Humanum fit opificium. Galen de Uf. Part... 


“which is alfo Flefh ? Dr. Grew’s Cofmo!. Sacr. c. 4. 


(43) How great a Comprehenfion of the Nature of things, did it 


vequire, to\make a Menftrium, that fhould corrode alt. forts of 


Fle(h coming, into the Stomach, .and.yet not, the Stomach it. felf, 


(44) The Food of the Caftor being oftentimes, if nor always 


dry things, and hard of Digeftion, {uch as the Roots and, Bark 
of Trees, ’tis a. wonderful Provifion made in that Crearure’s Sto-. 


mach, by the digeftive Juice lodged in the curious little Cells 


there. A Defcripcion ot whofe admirable Structure and Order 


may be found in Blifims from Wepfer ; concerning which he 
faith, In quibus Mucus reconditus, non fecus ac Mel in Favis.——, 


Nimirum, quia Caftoris alimentum exfuccum ¢y coflu difficillimum = — 
eft, fapientiffimus dy fummé admirandus in (uis operibus rerumpCon- 


diter. Dy 0. A. ipfi pulcherrimi ita dy affubré facts Slyutturd be- 
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Oe nimal’s Stomachs. Book IV. 
-mach:'But I fhall only. give thefé things ‘a bare 
_ mention, and take a more peculiar Notice of the 
{pecial Provifion made in the particular Species of 
Animals, for the Digeftion of that {pecial Food ap-' 


: - pomnted them. adie jee ANCIEE 
And in the firft place it is obfervable, that, in 
eh every Species of Animals, the Strength and Size of 
- their Stomach (45) is comformable to their Food: 
ih Such whofe Food:is more delicate, tender, and-nu- 
Mi tritive, have commonly this Part thinner, weaker, 
and Tefs bulky : whereas fuch whofe’ Aliment is'lefe 
ss Mutritive) or whofe Bodies require larger Supplies 


to their Bulk, their Labours, and waft of Strength 
and Spirits; in them ‘it is large and ftrong.* 


o - Another very remarkable thing’ in this Part is 
Ri a ae R X y., ° ares . w/ A re . 
eh the number of Ventricles in divers Creatures: In 
ee many but one; in fometwo or more (46). In fuch 
me, sia ciel bila oeirs aac aoe ee oe mbes as 
| nigniffime profpexit, ut nunquam deefjet Fermentim, quod ad ‘fol- 
ee vendum ¢y comminuendiin alimentum duram ¢y afperim par Foret. 
vet Vid. Blaf. Anat. Animal. ‘ec, 10. Confer etiam Adt. Evud, Lips. 
~. . Ann. 1684, p. 360; - Sek xe bok ebay dagen 
ae “ Moft of our Modern*Anatomifts and Phyficians attribute’ Dige- 
ftion to a diffolving Aenftruum ; but Dr. Drake takes: it’ to be 
‘rather’ from fermeitative diffolving Principles in’the Aliment — 


it felf; withthe Concurrence of the Air atid Heat -of the Body’; 
asin Dr. Vapin’s Digefler. V. Dr. Anat. v. I, Ce 14. : 
.* (45). All carnivorous “Quadrupéds Have’ the Smallélt Ventricles, 
Flefh: going fartheft.. Thofe that feed on Fruits and Roots have 
them of a middle Size. Yet the Mole, becanfe ‘it feeds unclean, 
hath a very great one. Sheep and Oxen, which feed on Graft, 
, “have' the greateft. Yet the Horfe, Cand’ for the fame'reafon the 
 Gohey and Hare,) though Graiminivorous, . yet comparatively hate 
r ‘but little ones. “For that a Worle is made for Labour, ‘and both 
_ this and the Hate for quick and continued Motion : for which, the 
‘mofl eafy Refpiration, and fo the freeft Motion of the Diaphragme 
«Very requifite ; which yet could not be, fhould the Stomach ‘lie 
~ «big and cumberforme upon'it ,’ ax in Sheep and Oxen it doth. Grew, 
beet) bY Chapa eM YBa RE ee , 


| (46) The Dromedary hath’feur Scomachs; one'iwheréof is: pe- 
-  €ularly endowed “With about twenty, Cavities, like Sacks. in all © 
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as’ make a fufficient Comminution of the Fe od in 


the Mouth; one fuffices.. But) where’ Teeth are. 


wanting, ard the Food dry and hard, (as in gra- 


nivorous Birds,) there the Defect is abundantly fup- 


plied by one thin membranaceous Ventricle, ta*re- 
ceive’ and. moiften the Food, and another thick, 
—ftrong, mufcular one, to grind and tear (47) It. 
But in Birds, and other Creatures, whofe Food 1s 
not Grain, but Flefh, Fruits, Infetts, or partly one, 
partly the other, there their Stomachs are accor 
‘weaker, membranous or mutcular. : 
«+ But as-remarkable.athing as any in this part of 
~ Animals is-the!curious Contrivance and. Fabrick 

of the feveral Ventricles of ruminating Creatures. 


‘The very A&t it felf‘of Rummation is an excellent, 


Provifion for the compleat Maftication of the Food, 
vat the: refting,  leifure-times: of the Animal... But 


“the Apparatus for this Service, of divers Ventricles ~ 
“for its various Ufes and: Parpofes; together with 


their curious.. Mechanifin, deferves. great. Admira- 
‘tion (49). fe ey cage ‘ we Sy chee : 


—> 


Having 


y 


“probability for the“holdiag of Water. Concerning which, fee 
Book VI Chap. 4. Noté1.»  - * Soy 
(47) To affift in which Office they fwallow fmall angular 
‘Stones, which are co be met with in the Gizards of all granivo- 


rous Birds: but in the ‘Gizard of- the Fynx, or Wryneck, which 
was full only of Ants, 1 found not one Scone. So in thar of the — 


Green Wood-pecker, (full of Ants and Tree-maggots, ) there were 
“but:few Stones, 6 8) rit ea 
(48) In moft carnivorous Birds, the third Ventricle is Membra- 
“‘nouss where the Meat is concodted, as in a Man : Oy fomemhat 
“Fendinois, a in an Owl; as if it were made indifferently for 


“Fle(h, or other Meat, as he could meet with either.» Or moft thick 


: ‘and: tendinnis, called the Gizard wherein the Meat, as ing Mill 
is ground to pieces. Grew, ubi fupra. Chap.-9. 
“2 (49) Ie would:be much too long a Task ro infift upon it here 


as it deferves, and sherefore concerning the whole Bufinefs of 


Rumination, 


dingly comformable to their Food (45), ftronger or 
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Having thus far purfued the Food to the place, : 


where, by its Reduction into Chyle, it becomes a 


proper Aliment for the Body ; I might next trace 
it through the feveral Meanders. of the Guts, the 
Laéeals, and fo into the Blood (5c), and afterwards 


_ into the very Habit of the Body , I might alfo take 


notice 


Rumination, I fhall refer ro F. Cour. Peyeri Merycolog. feu de 


‘Ruminantibus y Ruminatione commentar ; where he largely treat- — 


eth of the feveral Ruminating-Animals, of the Parts miniftring 
to this A&, and the grear Ufe and Benefit thereof unto them. 


|. (§0) There ate too many Particulars to be Anfifted on obfer- 


vable in the Paffages of the Chyle, from the Guts to’ the Left 


fhall only for a Sample of thisadmirable Oeconomy take notice 
‘of fome of the main and more general Matters. ‘And, 


- Subclavian Vein, where it enters into the Blood ; and therefore I~ 


* 1, After the Food is become Chyle, and gotten into the Guts, , 


ie is an excellent Provifion made not only for its Paffage through 


the Guts, bue-alfo for its Protrufion into the Laéealsy by the P@ — 


viftaltick Motion, and Valvula ‘conniventes of the Guts. 2. It 1s 


' an admirable Provifion thar the ‘Mouths of the Laéeals, and in- 


deed ‘the Lacteals primi generis themfelves are ‘fimall and_ fine, 
not wider than the Capillary Arteries are, left by admitting Parti- 
cles of the Nourifhment groffer than the Capillaries, dangerous 


‘Obftruttions might be thereby produced. 3. After the reception | 


‘of the Aliment intothe Ladeals primi generis, it is a noble Pro-« 
vifion for the advancement of: its Motion, that in the Mefenterick 
Glands it meets with fome of the Lymphe ‘Duéts, and receives 
the Impregnacicns of the Lymphe. And paffing on from thence, 


- “Gtisa no lefs Advantage. 4. That the Ladeals and Lympha Duéts 
meet in the Receptaculum Chyli, where thé Aliment meeting with’ 


more ofthe Lympbz is made of a due. Confiftence and Tempera-, 
ment for its farther Advancement through the Thoracick Dud, 
and fo into the Left Subclavian Vein and Blood:  Laftly, This 


Thoracick Dué it felf isa part of great‘Confidetation.’ For, (as 


Mr. Cowper faith,) If we confider in this DuéFits (everal Divifi« 


‘ons and Inojculations, its numerous Valves looking from below up- — 
wards, its, advantageous Situation between the great Artery and 
 Wertebra of the Back, together with the Duds difcharging their 
‘ “tefluent Lympha from the Lungs and other neighbouring Parts, we 


fhall find all conduce to,demonftrate the utmoft Art of Nature nfed 


a 


an furthering the fleep and perpendicular Afcent of the Chyle. Anat. — 
~ wentrodudts site : ; Mipte on W ae pri Me oy 
Wega ih (31) Thefe 


hy 
y 


Chap. 4 Animal's Sagacity, Se BOF evn ied a 

- notice of the Separation made in the Inteffines, of | ae t 
what is nutritive, (which is received,) and whatis =~ 
feculent, (being eyected,) and the Impregnations 
there from the Pancreas and the Gall: and after it. 
hath been ftrained through thofe curious Colanders, | 
the Ladeal Veins, 1 might allo obferve itsImpreg- 
nations from the Glands and Lymphadu@s: ‘and to = 
name no more, I might farther’ view the exquifite 

- Structure of the Parts miniftring to all thefe deli- a. 
cate Offices of Nature; particularly the artificial = 
Coniormation of the Inteftines might deferve a fpee 
cial enquiry, their Tunicks, Glands, Fibres traver-- 


fing one another (51), and periftaltick Motion in 
all Creatures ; and theit cochleous Paffage (52) to 
retard the Motion of the Chyle, and to make amends Sud 


for the fhortnefs' of the Inteftines, in fuch Creatures 
who have but one Gut ; together with many other 
Accommodations of. Nature in particular Animals 
that might be mentioned. But it fhall fuffice to y 
have given only a general Hint of thofe curious and | 
admirable Works of God. From whence it is abun- 
dantly manifeft how little weight there'is in the 
former Atheiftical ObjeGtion. Whichwillreceivea 
farther Confutationfromthe © :  ) 
iii ee Ne ny '6..and 7 


(81) Thefe, alchough noble Contrivances and Works of God, 
are too many to be infifted on, and therefore I fhall refer co che 
Anatomifts, particularly Dr. Willis Pharmaceut, Dr. Cole in Phil. 
Franf. Nr. 125. and Mr.. Cowper’s elegant Cuts in his Anat. Tab. 
34, 35. and Append. Fig. 39, 46. ay vheett 8 

> (52) In the Thornback, and fome other Fifhes ic is‘a very cu- 
rious Provifion that is made to fupply the Raucity and Brevity of 
the Guts; by the Perforacion of cheir fingle Gut going not ftraighe 
along, but round round like a pair of Winding-Stairs; fo thac |. 
their Gut, which feems to be but a few Inches long, hath really 
a Bore of many Inches, But of thefe, and many other noblé " 
Curiofiries and Difcoveries in Anatomy, the Reader will, Fo 
hope, have a bétcer and larger Account from the curious and 
ingenious Dr. Dowglas. ; : ee tei fi 

Poe Re Hy (33) Quibie 
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6, and Jaft thing relating to Food, that I fhall 


{peak of, namely, The great Sagacity of all Animals 
in. finding ont, and providing their Food. In Man 
perhaps we may not find any thing very admira- 
ble, or remarkable in this kind,’by means of his 
Reafon and Underftanding, and his Supremacy over 
the inferiour Creatures ;. which anfwereth all his 
--~ Occafions relating to this Matter. But then even 
here the Creator hath fhewed his Skill, in not over- 
' doing the Matter, in not providing Man with an 
4 unneceflary Apparatus to effect over and over again 
_ . ‘awhat is feafible by the reach of his Underftanding, 
- and the power of his Authority. Moe mee vue 
) » But for the inferiour Creatures, who want’ Rea- 
fon, the power of that natural InftinG, that Saga- - 
city (53) which the Creator hath imprinted upon 
7 a them, do amply compenfate’ that ‘Defed. And 
| here we fhall find a glorious Scene of the Divine 

Wifdom, Power, Providence, and Care, if we 

view the various Inftincts of Beafts, great and final], 

of Birds, Infects, and Reptiles (54). For among 
every Species of them we may find notable Adis of 

pagacity, or Inftinét, proportional to their: Occafi- 

Te eae lig ate Pert & ond tong 


(33) Quibus beftiis erat is cibus, ut alins generis beftiis vefce= 
rentur, aut: vires natura-dedit, aut celeritatem s data eft quibufs 
dam etiam machinatio quedam, atque folertia, &c. Cicer. de Nat. 

POOL ede Be ack tee elie 7 Ug te” 
+» (54) Among Reptilesthat have a ftrange Faculty to fhift for 
Food, @c. may: be reckoned Eels; which, although belonging 
go the Waters, can creep onthe Land from Pond to Vortd, -¢c. 
oy Mr. Mofeley of Aofeley, faw them creep-over the Meadows, like 
fo many Snakes from Ditch to Ditch, which he thought’ was 
_«  -mot only for bettering their Habitation; but alfo to catch Snatles 
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“ "anche Grafs. Plot's Hift. Stafford. co 7iG. 32.00% 8 
«And as early asthe Year 1125, che Froftiwas fo very Intenfe, 
-'. ¢harthe Eels were forced to leave the Waters, and were frozen 

| ¢o Death in che‘Meadows. Vid. Hakewil’s Apol. L, 2. Chap.-7> 
% Ke = i om a ; te is A é . { ; fs + s 
y- a ' ' % - 
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‘Chaps XE to get Pood 
ons for Food. Even among thofe whofe Food’ 
near at hand, and eafily) come. at,. as Grafs and. 
Herbs, and confequently have no great need of. 
Art to difcover it; yet, that faculty of their ac-. 
curate Smell and’ Tafte, fo ready ‘at every turn 
to diftinguifh between what is. falutary,, and. 
what pernicious’ (55), doth juftly deferve Praife. 
But for fuch Animals, whofe Food is not fo eafily 
come at, a variety of wonderful Inftin@ may be 


met with, fufficient to entertain the moft curious ~ 


Obferver.. With what-entertaining Power. and Ar- 
_tifice do fome Creatures hunt (56) and purfue their 
Game and Prey! And others watchand way-lay 
BAM! ic | - theirs 


(88) Enumerare poffum, ad pafium capeffendum conficiendumque, 
qua fit in figuris animantium dy quam folers, [ubtilifque defcrip- 
tio partium, quamque admirabilis fabrica membrorum. Omnia ¢- 
nim qua intusvinclafa funt, ita nata, atque ita locata funt, ut nh. 
hil eorum fupervacaneum fit,nibil ad. vitam retinendam non necefja- 
vium,.Dedit autem eadem Natura belluis (x fenfum, Cy appetituim, 
ut altero conatum haberent ad naturales paftus capeffendos, altero 
“fecernevent. peftifera a falutaribus. Cicer. de Nat. Deor. L. 2. 
he < é 
see Book IV. Chap. 4. 


(86) It-would be endJefs to give Inftances of my own and o- ~ 


thers Obfervacions ot the prodigious Sagacity of: divers Animals 


in Hunting, particularly Hounds, Secting-Dogs,.¢yc.. one there | 


fore fhall fuffice of Mr. Boyl’s, viz. A Perfon of Quality——— to 
make a tryal, whether, a young Blood-Hound was well injtrudted, —- 
caufed one of his Servants ——to walk to a Town four Miles. off; 


and then to a Market-Town three Miles from thence. -—-The Dog, 


without feeing the Man he was to purfue, followed him by the Scene 


to the above-mentioned. Places, notwith{tanding the Multitude of 
Market-People that went along in the fame way, and of Travellers 
that had occafion to crofs it. And when the Blood-Hound came. 
to the-chief Market-Town, he. paffed through the Streets, without 
taking Notice-of any of the People there, and left not till he had 
gone to the Houje, where the Man he fought, vefted himjelf, and 


found him in an U;per-Room, to the wonder of thofe that followed — 


Pim. Boyl.decerm. Nate of Effluv, Chaps 4s 0) 


m” 
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theirs (57)! ‘With rodigious Sagacity do 


; 
ee 
Y ae 


what 
‘others grope For aeurides Grotad out of Sight, in 
-moorifh Places, in‘'Mud and Dirt (58); and others — 
digand delve for it both above (59) and under the 
‘Sutface of the drier‘Lands (60)! And how: curios, — 
and well-defigned a Provifion is it of particular 
per eae ) large 


- (87) There are many Stories told of the Craft of: the Fox to 
compafs his’ Prey; of which O/. Magnus hath many fuch, as 
feigning the barking ofa’ Dog, to catch Prey near Houfes ; feign- — 
ing hitnfelf Dead, to catch fuch. Animals as come to.feed upon 
him ; laying his Tail on a Wafp-Neft, and then rubbing it hard — 
‘againft a Tree, and then eating the Wafps fo killed : ridding 
himfelt of Fleas, by gradually going into Water, with a Lock of 
“Wool in his*Mouth, and~ fo “driving the Flezs-up ines it, and | 
«then leaving it in che Water : by catching Crab-Fifh wich his_ 
‘Tail, which’he faith he himfelt was at Eye-witnefs of 5 Vidi ¢y 
ego in Scopulis ‘Norvegie Vulpém, interrupes immifla cauda inaquas, 
plures educeré Cancros, ac demum devorare, Vid. Ol.'Mag. Hitt. 
1. 18.:c. 39, 40: a % | | 
But Pliny’s fabulous Story of the Hyena out-does thefe Relati- 
ons of the Fox, \Sermonem humanum inter paftorum ftabula affimue 
lave, nomenque alicujus addifcere, quem evocatum fords laceret. 
j Item Vomitionem hominis imitavi: ad- follicitandos Canes quos inva- 
ie dat. Plin. Nat, .Hift. 1, 8. ¢..30. . . 
a ' (88) This do Ducks, Woodcocks,’and many other Fowls which 
we feek their Food in ‘dircy, moorifh Places. For which Service 
they have’ very remarkable Nerves ‘reaching to che end of cheir 
‘Bills. Of which fee Book VII, Chap. 2. Note 5. Se 
(59,) Swine, and other Animals that dig, have their Nofes 
‘made more tendifious; callous, and ftrong for this Service, than 
-others that donot ‘dig. They are alfo edged with ‘a proper 
“Border for penetrating and lifting up che Earth ; and ‘their No- 
‘ftrils are placed’ well, and their Smellis'very accurate to ‘difco- 
ver whatfoever'they purfue by digging. = + © Bor 
< (60) The Mole,-as its Habitation is different from: that of 
«| *other Animals, fo harh its Organs’ in: every refpect curioufly a- 
Beth: _ dapted to that ‘way of Life ; particularly irs Nofe made fharp, 
Saas sand flender,’ but ‘witha! tendinous and ftrong, ¢ve. “Buc what 1$ 


y “very remarkable, it hath fiich Nerves reaching ro the end of its 
Nes Nofe and Lips, as: Ducks, &c. have, mentioned above in -Wote 
2 88, Which pair of Nerves I obferved to be much larger chan 
é - “any other Nerves proceeding out-of the Brain. es 


(61) Predacious 
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~ What an admirable Faculty is that of ‘many A- 


ures, adapted to that e 


nimals to difcover their Prey at vaft Diftances ; 
foe by their Smell fome Miles off (61); and. 
fome by their fharp and piercing Sight, aloft in 


the Air, or at other great Diftances (62)! An in- 
fiance of the latter of which GOD himfelf giveth, 
(fob 29. 27, 28, 29.) in the Inftina of the agle. 
Doth the Eagle mount up at thy command ¢ and make 
her Neff on high ?~ She dwelleth and abideth on the 
Rock, mpon the crag of the Rock; and =the ftrong 
Place (63). From thence fhe feeketh ber Prey, and: her 
Eyes bebold afay of. What a commodious Provifi- 

, pth on 


# : 
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(6 1) Predacious Creatures, as Wolfs, Foxes, &c. will difcover 
- Prey at great Diftances ; fo will Dogs and Ravens difcover Carri- 


on a great way off by their Smell. And if (as the Superfticious. 


imagine) the latrer flying over and’ haunting Houfes be a fign of 


Death, it is no doubt from fome cadaverous Smell thofe Ravens - 


difcover in the Air by their accurate Smell, which is emicted 
from thofe difeafed Bodies , which have in them the Principles 
of a f{peedy Death. | 


(62) Thus Hawkes and Kites on Land, and Gulls and other » 


Birds that prey upon the Waters, can ata great Height in the 
_ Air fee Mice, litle Birds and Infeéts on the Earth, and final! 


Fifhes, Shrimps, 8¢c. inthe Waters ; which they will dart down - 


upon and take. ~ 

(63) Mr. Ray gives a good Account of the Nidification of the 
- Chryfaetos cauda annulo alto cinéd. Hujus Nidus A°. 1668, in 

fylvofis prope Derwentiam, &c. inventus eft e bacillis feu virgs lig- 

nes grandioribus compofitus, quorum altera extremitas rupis cujuf- 

dam eminentia, altera duabls Betulis innitebatur.—-.. Erat Nidus 

quadratus, duasulnas latus ———~In eo pullus, unicus, adjacentibus 


_ cadaveribus unius agni, unius leporis, ¢s' trium Grygallorum  pullo- ee 
yum. Synop’s Method. Avium. p. 6. And not only. Lambs, —- 
Hares, and Grygalli, but’ Sir Robert Sibbald tells us they will. ~ 


_ feize Kids and Fawns, yea, and Children too: Of which he hath 
this Story of an Eagle in one of the Orcades Mlands, Que Infan- 


aftibiles pro igne allatura momento temporis depofuerat in loco 
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of the Wood-pecker-Rinds'” 


on hath the; Contriver of, Nature; made for Ani-” 
mals that are neceffitated to climb for their Food:; 
~aior: only in the’ Structure of -their Legs and Feet, 
and in the Strength of their Tendons) and ,)Mufcles 
‘a@ing in that particular Office (64), but allo inthe 
peculiar Stru@ure of the principal Parts acting in 
the acqueft of their Food (65)! What a Provifion 
alfo'is that in nocturnal Birds and Beafts,, in the 
peculiar Structure of their Eye (66), (and we may. — 
perhaps. add» the--accuracy, of their Smell too,) 
whereby they\are enabled to difcover their Food — 
in the dark? But among) all, the Inflances we have | 
of natural Inftiné;, thofe Inftinéts and efpecial Pro- — 
vifions madéto fupply the, Neceflities of helplefs — 
Animals, do in a particular manner demontftrate 


| the — 
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i a3 hh ed i pets ‘y ' Straits yy p> 
Houron-Head ditto )evmquedeportaffe per 4 milliavia paffaum at 
Hoiath 3 qua’ re! ex matris ejulatibus cognita, quatuor viri luc in 
~navicula profecti funt, gy feientes ubi Nidus effet, Infantuinim illee, 5 
fu Cy intadtuin ‘deprebenderunt, Prod. Nat« Hilt. Sco. 1e. ge) pe 
By TAL S07 SAT A Se “vit hoe bao het. pee 
(64) See in Book VII. Chap. 1. Note tt. the Charatteriflicks ~ 
(65) The contrivance of the Legs, Feet, and Nails [of the 
‘Opoflum] feems very advantageous to. this Animal in climbing 
Frees; (which it doth very nimbly,) for preying upon Birds. But 


© ghat which js moft fingular in this Animal is the Structureof its — 


"Tail to enasle ic to hang on Boughs..) The Spines, or Hooks -— 
In the midd'e of the under Side of the Vertcbre of the Tuil,.are.a 
wonderful piece of NaturesMechanifin. The firft. three Vercebrat 
‘had none of these Spines, but in-alt the, rejt they, weve to be obfer-. 
‘wed, They weve placed juft at the Articulation of each. Foynt,: 
‘and in’ the middle’ from the Sides, ——+— For the performing this — 


- 


Office Fof hanging bythe Tail] nothing, E think, vcould be more ads 
a wantageonfly contrived. \ For.when the Tail is twirledyor, wound 
\ Pe <“ghout.a Stick, this hook of the Spine eafily fuftains rhe W 


ight;,and i 

‘ighere is but little Labour of the Mufcles requred, only» nough fox — 
“bowing or crooking the Tail. This and: morg/fo the fame purpoles 
fee in Dr. Tyfon’s Anat. of the Opal}. in WAH. Tranfs. 
'"1(6$) See before Chap; 2. Nages 245 2S» ais 
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Chap. XT. Animal’ ee 
the great Creator’s Care. Of which I hall give two 
Inftances. Rend a PAR A 

1. The Provifion made for, Young Creatures. 

- That Sxeya, that natural Affection, fo.connatural a, 
~toall, or moft Creatures towards their Young (67); a 

_ what an admirable; noble Principle is.it, implant- a 
ed in them by the wife Creator! By means of = 
‘which, with what.Alacrity do they tranfa@ their 
Parental Miniftry ? With what Care do they nurfe 
‘up their Young? think no Pains too great to be 
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_. _-ventured upon for their Guard and Security. How 
 eanefalby\will they lead them abont’in places of» 
Safety ? carry them into ‘places of Retreat-and Se- 
curity, yea, fome of them admit them into their 
own Bowels (69)? How will they carefs them with 
their affectionate Notes ? Idll and quiet;them) with 
their tender ‘parental Voice ? put Food into their 
Mouths? «fuckle them? cherifh and’ keep them 
warm ? teach them to pick, and eat, and gather 
Food for themf-lves ? And in a word, perform the 
whole Part of thofe deputed by the fovereign Lord 
and Preferver of the World, to help fich young and 
thiftlefs, Creatures, till they are come to that Matu- 

- fity asto be able tofhitt forthemfelves? = 
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. » © «And as for other Animals, (particolarly Infects 

fe whofe Sire is partly the Sun, and) whofe numerous 
_  . OfF {pring would be too, great for their Parent-Ani- 
- -mal’s Care and Provifion, thefe are fo generated as 
4 to need none of their Care; by reafon they arrive 
i ies: | ~ imimedi- 
ae a ane - 


* s (68). The moft timid Animals, chat ar other times abfcond, 
_or hattily dy from the Face of Man, Dogs, &c. will, forthe 
» Sake of their Young, expofe themfelves.. Thus. among Fow!ls, 
#ens will affaulr, inftead. of fly from fuch as meddleowith their 
Brood.» So /artridges, before their Young cam fly; will drop 
frequently dowa, firft ac leffer, and then-at greater Diftances to 
dodge and draw off Dogs from purfuing their Young. 
| (69) The Opoffum hath a curious Bag on purpofe fer the fe-- 
--- euring and carrying about her Young. There are! belonging eo 
__ this Bag two Bones, (not to be met with in any cther Sceleron,) 
and four pair-of Mufcles 5 and ‘fome fay’ the Tears Jiextherein 
- © alfo. © Dr. Tyfon’s Anat. of the Opoff. in Pail. TranfateNre 239. 
__ « swhere he alfo, from Oppian, mentions. the Dog-Fifh that upon an 
= Storm, or Danger receives the young Ones into her Belly, which 
_ *come-out again when the: fright is over. So alfo the Squatina 
“atid Glaucus, the fame Author. faith have the fame Care for their 
Young, but receive them into differen Receptacles. 
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immediately to their ‘Hasxia, their perfect, ad 
State, and are able to fhilt for themfelves, But 
yet, thus far their. parental Inftiné& (equivalent,to 
‘the moft rational Care and Fore-fight) doth extend, 
that they do not wildly drop their Eggs and Sperm 
any where, at all Adventures, but fo cautioufly. re- 
pofite it in fuch commodious Places, fome in, the 
Waters, fome on Flefh,. fome on Plants. proper-and 
agreeable to, their Species. (79),.and fome {hut up 


agreeable Food.in their Nefts, partly for, Incnbati- 


on, partly for Food, (71), that their Young in their 
Aurelia, or Nympba State, may. find fufficient .and 
agreeable Food to:bring them up, till they arrive to 
aie Mawirityy. tots 4 Luflayihate ev! at 
_, Thus far the parental Inftingt and Care, 


4) Next we may. obferve no.lefs in ‘the Young — 


themfelves, . efpecially -in thofe of the irrational 
Animals, Forafmuch as the Parent-Animal is not 
able to bear them about,. to cloth them; and to 


dandle them, as Man doth, how admirably, hath 
the Creator contrived their Srate, that thofe.poor — 
young Creatures. can foon walk about, and with . 


the little helps of their Dam, fhift for, and, help 


themfelves ? How naturally do they hunt tor their, 
‘Feat, fuck, pick (72), and take. in their proper” 


Food?) > | | 
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« (70) See Book VII, Chap. 6. : 
- o€71) See. Chapa:t3: Note 2000 on, Fgh ate 
~.(72) There is manifeftly a, fuperintending Providence. in, this 
Cafe, that fome Animals are able co fuck as foon as ever they 
‘are born, and thar they will naturally hunc for the Teat before 
they are quite gotten ouc of che Secundines, and: parted from 
the Navel-Scring, as 1 have feen. But for Chickens, and, other 


» 


young Birds, they not being able immediately to pick till they 


are ftronger, havea notab! eProvifion made for fuch a time, by 
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- <at0 ss Prefervation of Animals “Book TV. 

‘ But for the young of Man, their Parent’s Rea- 
‘fon, joined with Natural Affection, being fufficient — 
‘to Help, to Nurfe,-to Feed, and to Cloth them’; 
‘therefore they are Born helplefs, and are more abfo- — 
Jutely, than other Creatures, caft upon their Pa- — 
rent’s Care (73). ‘A-manifeft A@ ‘and Defignation — 
‘of the Divine Providence. — Ue 
2. The other Inftance I promifed, is the Provifi- 
on made for the Prefervation of fuch Animals as 
are fometitnes deftitute of Food, or in’ danger of - 
being'fo. | ‘The'Winter is a very inconvenient, im- 

‘proper Seafon, to afford either Food’ or Exercife 
‘to Infe&s, and many ‘other Animals. When the | 
flowry Fields are divefted of their Gayety ; when © 
the fertile Trees’ and ‘Plants aré ftript of ‘their 

| Fruits, and ‘the Air inftead of being warmed with — 

| the ‘cherifhing Beams of the Sun, is chilled with » 

_. -wigid Froft;-what would become of fuclr Ammals 


a ‘aS are impatient of ‘Cold ? What Food could be — 
a found by fuch as ate fubfifted by ‘the Summer. - 
: Fruits ? But to obviate all this Evil, to flave off the — 
as Deftruction and Extirpation of divers Species of © 


_ Animals; the infinitely wife Preferver of the World 
a hath as wifely ordered the matter; that, in the 
Ye firft place, fich as are impatient ‘of Cold, thould 
have fuch a fpecial Stru€ture of their Body,: parti 
~ eularly of their Heart, and Circulation of their’ 
7 , “* Blood,- 


- Atrtte 


tle before their Exclufion or Hatching, which: ferves. for their 
-° Nourifhment till chey are grown ftrong enough to pick up: Meat. 
Vid. Book VIT, Chap. ‘Ae Note i ive teids Aitead . ape 


(73) Qui [Infantes | de ope tioftra ac de'divink miferienrdia plus 
— mMerentur, qui in prima flatim<nativitatis ua ortu plorantes -ae 

“on eee oF nik aliud faciunt quam deprecantur. CyprianevEp. ad 
Reyes id. . ‘ ’ Meesl Eas 3 ¥ , - 


74) Pmighe 


Chap: XE: te ig Witter, pe 
Blood (74), as during that Seafon, not'to fuffer: 
> any wafte of their Body, and confequently not to: : 
need any Recruits; but that they fhould be able to, e 
live in a kind of fleepy, middle State, in their. 
places of fafe Retreat, until the warm Sun revives 
both Them, and their Food together, 9 
The next Provifion is for {uch as cam bearithe 
Cold, but would: want Food then; and that: is in. | 
‘fome by a long Patience of Hunger (75), in others: 
by their notable Inftin@ in laying wp Food. before-. 
hand againft the approaching Winter (76). OF, 
this many entertaining Examples may be given; . 
bes é. particu- 


~ 


a 6s omens UG , nat < 4 


(74) I might name here fome of the Species of Birds, the. 
whole Tribe almoft of Infects, and fome among other Tribes . 
/ thae are able to fubfift for many Months withour Food, and fome- % 
without Refpiration too, or very litle: bur it may’ fuffice.to ine - : 
ftance only in the Land-Tortoife, of che Structure.of whofe Heare: ° 
and Lungs, fee Book VI. Chap. 5. Note 2. ee SB Mn 
(75): Inediam. dintifime tolerat Lupus, ut ¢y. alia omnia carnivoe’ se 
va, licét voraciffima; magna utigue nature providentia, quoniam: ul 
- efca non femper in promptu eft. Ray Syhop. Quadr. ps 174. 0 
To the long Abftinence mentioned of Brute-Animals, I hope! 
the Reader. will excufe. me if I add one or two Inftances of ex-.. 
traordinary Abftinence among Men. One Martha Taylor, born’ 
‘in Derbyfhire, by a blow on the-Back, fell into fucha'Proftration 
of Appetite, that fhe took lictle Suftenance, but fome drops with 
a Feather, trom Chrifimas 1667. for thirteen Months, and flepe 
but little too all the time. Dr. Sampfon’s Account thereof in’ 
_ Ephem. German, T. 3. Obf. 373. Rate 
To shis we may. add the Cafe of §. Chilton of Tinsbury, near’ 
Bath, whoin the Years 1694, 1696, and 97. flept divers Weeks. 
together. And although he would fometimes ina very odd’ 
manner take Suftenance; yet would lie a long time without any, 
or with very little, and all withopt any confiderable Decay, See 


' 


Philof. Tranf. Nr. 304. ph 5 slat Het pitt 
-". (96) They are admirable Inftincts which the Sieur de Beauplaw 
relates, of his own Knowledge, of the little Animals called Boba- 
ues in Ukraine, They make Burroughs like Rabbets, and in Ofto- 
ber fhut themfelves up, and do not come out again till April.—— __ 
Ti hey. {pend all the Winter under Ground, cating what they laid up — 


- ara, Anitmall’s laying Book IV. — 

particularly we may. at the proper Seafon, obferve _ 

y not only the little Treafures and Holes well-ftocked _ 
with timely Provifions, but large Fields (77) here . 
and ‘there throughout ibefpread with confiderable 

* Numbers of the Fruits of ‘the neighbouring Trees, 
laid carefully up in the Earth, and covered fafe by: 
the provident littl: Animals inhabiting thereabouts. — 
And not without Pleafure have I feen and admired — 
the Sagacity of other Animals hunting out thofe fub- 
terraneous Fruits, and pilaging the Treafures of 
thofe little provident Creatures. | 


; 


And 


“ 


in Summer, Thofe that ave lazy among them, they lay on their 
Backs, then lay a great handful of dry Herbage upon their Bellies, — 
“&c. then-others drag thofe Drones to the Mouths of their Burroughs, ~ 
and fo thofe Creatures ferve inftead of Barrows, &c. I have often 
feen them practife tht, andbave had the Curiofity to obferve them 
whole: Days together.—— Their Holes ave parted: like Chambers ; — 
fome ferve for Store-houfes, others for Burying-places, 8c. Their — 
Government isnothing inferiour to that of Bees, dye. They never. go 
abroad without pofting a Centinel, upon fome high Ground, to give 
notice tothe others whilft they are feeding. 4s foon as the Cen- 
tinel fees any Body, it flands-upon his Hind-legs, and Whiftles. 
Beauplan’s Defcription of Ukraine, in Vol. I. of the Collection of — 
z Voyages,’ ee D> SOE A Bit ER 
Bi _ A likesToftance of the Northern Galli Sylveftres, fee in Chap. 
13. Note Gio | ei oak att re 
> As for the Scriptural Inftance of the “Ant, fee hereafter Book 
VAIL Chap. 25. Note 42000... | APR GOs | 
(77) Lhave in Autumn, not withour Pleafure obferved; not only 
the. great Sagacity and Diligence of Swine in hunting our che 
- Stores of the Field-Atice; but the wonderful Precaution alfo ‘of 
a thofe }ittle Animals in hiding their Food beforehand againft 
r Winter... Incthetime of Acorns falling, Ihave, by means of the — 
- Hogs, difcovered, that the Mice had, all over the neighbour- — 
ing Fields, treafured up fingle Acorns in Jittle Holes t ley had 
feratched, and ‘in which ‘they had carefully covered up the — 


ie 


| not » Thefe the Hogs would Day after Day hunt out by their 
fap tls ia Sor. {oh AEE RN ae: 
Was Wind witiaka yer S61) Concerning 
: bys : i> of A x 


~ Chap. XI. = The Conelufion. Ta oe 
_ And now from this bare tranfient View of this = 
Branch of the great Creator’s Providenceand Go- ~~ 
-vernment, relating to the “ood of his Creatures, 
we can conclude no lefs, than that fince this grand 
Affair hath fo manifeft Strokes of admirable and. 
wife Management, that fince this is demonftrated 
throughout all Ages, and Places, that therefore it is 
God’s Handy-work. -For how is it poflible that 
fo vaft a World of Animals fhould. be fupported, 
fuch a great Variety equally and well. fupphed 
with proper Food in every place fit for Habitation, 
without an efpecial Super-intendency and Manage- 
ment, equal to, at leaft, that of the moft pradent 
Steward: and Houfholder? How fhould the Crea- 
tures be able to find out their Food when laid np 
in decret Places? and how fhould they’ be able. to” 
gather even-a great deal uf the common Food, and 
at laft to macerate and digtft it, without’ peculiar 
Organs adapted to the Service? And what lefs than 
an infiyitely. wife God could form: fuch a Set of 
curious Organs, as we find every Species endowed 
with for this very Ufe?. Organs fo artificially 
made, fo exquifitely fitted up, that the more firict- 
ly we furvey them, the more accurately we view 
them, (even the meaneft of them with our beft 
- Glaffes,) the lefs fault we find in them, and the = 
_ more we admire them: whereas the beft polifh’d, 
and moft exquifite Works made by Hamane Art, _ 
appear through oar Glaffes, as rude and bunghng, = 
deformed and monftrous; and yet we admire = 
~ them, and call them Works of Art.and Reafon, . 
And lafily, what lefs than Rational and Wife could 
endow irrational! Animals with various Inflincts, 
equivalent in their fpecial way to Reafon it felf? 
Infomuch that fome from thence have abfolutely — 3 
concluded that thofe Creatures had fome glimmer-’ 


ings of Reafon. But it is manifeftly Inftinct, not n. 
-Reafon they Act by, becaufe we find no varying, a 
i To Py, iy j | P- 
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amg The Conchufion. = Book IVS 
4 but that every Species doth naturally purfue at all — 
times the fame way, without any Tutorage or 
Learning : whereas Reafon, ‘without Inftraétion, 
would often vary, and do that by many Methods, 
which Dyfin# doth by one alone. But of this pro 


bably more hereafter. 


CHAP. XIL 
Of the Clothing of Animals. : 
| bales in the foregoing Chapter fomewhat 
: & A largely taken a View ot the infinite Creator's 
_ 'Wifdom and Goodnefs towards his Greatures in or- 
o dering their Food, I fhall bé more brief in this 
| Chapter in my View ‘of their Clothing (1)  ano- 
A ther neceffary Appendage of Life, and in which 
i we have plain Tokens of the Creator’s Art, mani: 
fefted in thefe two particulars ; the Suitablenc/s of 
Animal's Clotbing to their Place and Occafions : and the 
Garniture and Beauty thereof. >’ SVT 3 
.. * 4. The Clothing of Animals is fuited to. their 
place ‘of Abode, and Occafions there; a manifeft 
Act of Defign and Skill... For if there was a pofh- 
bility that “Animals‘ could have’ béen accoutered 
any other way, than by God that made them, it 
muft needs have come to pafs, that their Clothing 
would have been at all Adventures, or all made 
8 atu ieee Bi res St ‘ af aN Z j Fb id the 
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__. (1) Concerning the Clothing of Animals, Ariftotle obferves, . 
That Such ‘Animals have Hair, as Zo on Feet, and ave viviparous ; 
and thas fuch are covered with a Shell, as go on Feet, and'are ovi- 
Paro. Hil, Anime. 3.¢.)%o, - +. . 
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(2) Cujus 
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Chap. XII. : Of Animals Clothin oe oi “ae a at 


the fame mode and way, or, fome of it at leaft,, 
inconvenient and unfuitable. Baton the contrary 
we find all is curious and compleat, nothing too 
much, nothing too little, nothing bungling, no-. 
thing ’but what will bear the Scrutiny of the moft 
exquifite Artift, yea, and fo far out-do his beft 
Skill, that his moft exquifite Imitations even of the 
meaneft Hair, Feather, Scale, .or Shell, will be 
found only as fo many ugly, ill-made Blunders 
and Botches, when ftriétly brought to the Teft of 
good Glaffés. But we fhall find an Example re- 
markable enough in the prefent Cafe, if we only’ 
compare the beft of Clothing which Man makes for’ 
himfelf; with that given by’ the Creator for the co- 
‘vering of the irrational Creatures. Of which it 
may be faid, as our Saviour doth of the Flowers of 
the Field, Mat. 6. 29. That even Solomon im all bis 
Glory wag not arrayed like one of thefe. — Sey ARN 
- But let us come to Particulars, and confider the 
fuitablenefs of the different Method the Creator: 
hath taken in the Clothing of Man, and of the 
Irrational Animals. This Pliny (2) pathetically 
Jaments, and fays, It is bard to judge whether Na- 
tuve hath been a kinder Parent, ‘or more cruel Step- 
‘mother to Adm. For, fays he, Of all Creatures, he 
alone is covered with other's Riches, whereas Nature bath 
Bats Fgh c Pt given 


(2) Cujus [Hominis:] causa videtur cuncla alia genuiffe Natura, 
magna ¢y feva mercede contra tanta fra munera: ub non fit fatis 
alaenibitesaeeaks homini, an triftior Noverca fuerit. Ante — 

omnia unum Animantium cunttorum alients velat opibus : cateris 
warie tegumenta tribuit, teftas, cortices, coria, {pinas, villos, fetas, 
filos, plumam, tennas, fquamas, vellera. Truncos etiam arborefque 
cortice, interdum gemino, 4 oat dy calore tutata eft. Homi- 
nem tantian nudum, ¢y in nuda humo, natali die abjicit ad vagitus 
fiatim dy ploratum, nullumque tot animalinm alind ad lachrymas, 
dx has protinus vite princrpios Blin, Nat. Hift. L, 7. Proem. 
7 ol ee oe i 
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ae Of Avimal’s Clothing. Book Iv, 
given various Clothing to other Animals, Shells, Hides, 
_. Prickles, Shag, Briftles, Hair, Down, Quills, Scales, 
“Fleeces 5 and Trees fhe bath fenced with a Bark or two — 
ane againft the mjuvies of Cold and Heat. On!y poor naked — 
ee Man, he fays, isin the day of bis Birth caft into the 
wide World, to immediate crying and [qualling ; and none 
of all Creatures befides, fo foon to» Tears in the very be 
ginning of their Life. oe ineatarr a 
. But here we have a manifeft Demonftration of 
the Care and Wifdom of God’ towards his Crea- 
‘tures; that fuch fhould come into the World with — 
their Bodies ready furnifhed and accommodated, © 
who had. neither Reafon nor Forecaft to contrive, — 
nor Parts adapted \to the Artifices and Workman- — 
mag fhip of Clothing; but for Man, he being endowed ~ 
> - with the tranfcending Faculty of Reafon, and there- — 
by, made able to help himfelf, by having Thought — 
to contrive, and withal Hands to effect, and fuffi-” 


Oh 


cient Materials (3) afforded: him from the Skins | 
and. Fleeces of Animals, and from various Trees 
¥ ate a Kote a cai ane 


Let Seneca anfwer this complaint of Pliny, although perhaps 
2 whac he faith might be more: properly noted in another place: 
 Quifquis es iniquus aftimator fortis humana, cogita quanta noby tri+ 
-. buerit Parens nofter, quanto ‘valentiora animalia fub jugum mijerie 
mus, quanto velociora affequamur, quam nibil fit mortale non fub 
78x noftro pofitum. Tot virtutes accepimus, tot artes, animum de- 
nique-cui nibil non eodem quo intendit momento perviuin eft, Syderi- 
~ bus velociorem, &c. Senec. de Benef. 1.2. c. 296. 
. (3) Mirantur plurimi quomodo tute, dy fané vivant homines in 
horvendis frigoribus plaga Septentrionalis ; hancquelevem queftionem 
ultra 30. annos: audieram in Italia, prafertim ab Althiopibus, (y 
- Andis, quibus onerofus videtur veftitus fub Zona torrid a. 
~ Quibus. refpondetur, — - Gaudet Indus multiplici plumayum geuere, 
magis forfan-pro tegumento, quam neceffitate + rurfus Scytha villofo 
Pat weflitu.——Ita fub polo Ayéico adverfus afperrimas hyemes——~ 
<< . @pportuna vemedia facilitér adminiftrat (Natura) Ligna videlicet 
jn maxima copia, ¢y leviffimo pretio, fr demum Peiles diverforum 
 animnalivin, tam Sylveftvium quain domefticorum. ‘Then he gives a 
, | Catalogue 


Chap: KY. Of Animal's Clothing = aay 
_ and Wants: Man, I fay, having all this Provifion — 
made for him, therefore the Creator hath wifely: 

made him naked, and left him to thift for hunfel’, 

being fo well able to help hiinfelf. ts, 


j ‘ 
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And 


Catalogue of them, and faith, Quarum omnivin experti pellifices 

- jta ingeniosé noverunt mixturas componere, ut pulcberrimum deco-. 
yem oftendat varietas, ¢y calidiffimum fomentuin adjuntha mollities.” 
ROR Was) APE I Go CSE OLR EM Oe ee GED 

* To this guard: againft the Cold, namely, of Fire and. Cloth. 

— ing, Thope the Readér will excufe me, if I rake cliis opporcunicy” . 
of adding fome other Defenfatives Nature, (or rather the greac 
Author of Nature,) hath afforded thefe Northern Regions: Such’. % 

_ are their high Mountains, abounding, as O/. Mognus faith, ~ ia 
through all parts; alfo their numerous Wocds, which befides = 

‘their Fire, do. with the Mountains. ferve-as excellent Screens 
again{t the-cold piercing Air and Winds.. Their vaft Quantities 
of Minerals and Metals alfo afford Heat, and warm Vapours, 

Minera Septentrionalium regionum fatis multe, magna, diverfx, gy 
opulente (unt, faich the fame curious and (for his time)learned 
Arch-bifhop, /. 6. c. 1. and in other places And. for’ thas). ae 
warmth they afford, the Vulcano’'s of rhofe Parts are an evidence aes 
as are alfo their terrible Thunder and Lightening, which areob- 
ferved to be the moft fevere and mifchievous in their Meralliné 

- Mountains, in which large Herds of Cattle are fometimesde- 
‘ftroyed ; the Rocks fo rent and fhattered, that new Veins of 
Silver are thereby difcovered ; and a troublefome kind* of Quin- 
fey is produced in heir Throats, by the ftench and poifonous 
Nature of the fulphureous Vapours ; which they diffolve by drink. 
ing warm Beer and Butcer together, as Olaus tells us in the fame 
Book, Chap. 11... Tei | | 7 7 

"To all which Defenfatives, I fhall in the fat placeadd the = 

warm Vapours of their Lakes ; fome of which are prodigicully ae 
large, of 130 Italian Miles in Length, and not much lefs. ce 
Breadth ; alfo of their Rivers, efpecially the ‘Vapoprs arifng = 
from the Sea. Of which guard againft fevere Cold; we have = 


lately had, a convincing Proot inthe great Froft in €7g8.:where. 
in. when England, Germany, France, Denmark, yea the more, 
Southerly Regions. of Italy, Switzerland , and other Parrs fuffered ‘ 
feverely, Ireland and, Scotland felt very litte of ig, hardy more 
than in other Winrers, of the Particulars of which having giver 
an Accousit in the Phllof. Tranfaét. Nr. 324. 1 thall thither wn 

; ae ) : : e | tne ‘ 
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18 == Of Animal’s Clothing, Book IV. 
And a notable AG this is of the Wifdom of God, - 


not only as the more fetting forth his Care and. 


Kindnefs to them that moft needed his Help, the — 


helplefs irrational Animals, and in his not over- 
doing his Work; but alfo as it is moft agreeable to 
the Nature and State of Man (4), both on natural 
and political Accounts. That Man fhould cloth 
himfelf is moft agreeable to his Nature, particularly 
(among other things) as being moft falutary, and 


moft fuitable to his Affairs. For by this means, ' 


Man can adapt his Clothing to all Seafons, to all, 


Climates, to this, or to any Bufinefs. He can here- ~ 


by keep himfelf fweet and clean, fence off many 
Injuries ; but above all, by this Method of Cloth- 
Gog, with the natural Texture of his Skin adapted 
to it, it is that that grand means of Health, ee 

| . Ys 
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fe > , : sy . 
P "i ' 


the Reader. But. it feems this is what doth ordinarily befall 
chofe Northern Pats, particularly the [lands of Orkney, of which 
the learned Dr. Wallace gives this Account: Here the Winters’ 
are generally more fubje to Rain than Snow ; nor doth the Froft 


and Snow continue fo long here as in other Parts of Scorland, but 


the Wind in the mean time will often blow very boilieroufly, and 
it Rains fometimes, not ky Drops, byt by Spouts of Water, as if 
awhole Clouds fell down at once. In the Year 1680, in the Month 
of June, after great Thunder, there fell Flakes of Ice near a Foot 
‘thick. Wall. Account of Ark. Chap. 1. p. 4. From which laff 


- Paffage I obferve, chat although, in thofe Parts, che Acmofphere . 
‘near the Earth be warm, it is exceffively cold above, fo as to 


freeze fome of thofe Spouts of Water in cheir defcent, into fuch: 
great, and almoft incredible Maffes of Hail. And whence can 
this Warmth proceed, but from the Earch or Sea emitting Heat 
fufficient ro ftave off the Cold above ? Confult Book if, Chap. 5. 
NEE Oe : hs 

| (4) Sicu! enim fiinnata fibi (1. ¢. Homini] aliqua haberet ar- 
ma, illa et fola femper adeffent, ita ¢y ft artem aliquam Natura 


 fortitus effet, reliquas fané non haberet. Quia vero ei melius erat 
- emnibus armis, omnibufque artibus uti, neutrum eorum a natura 


ipfi propterea datum eft. Galen de Uf. Part. 1. 1. ¢. 4. 


(5) Concerts 


- 


‘Chap. XII. “Of Animal's Clothing. i 
Ly, Lifenfible Porfpiration (3) is pertormed, at lealt 
“greatly promoted, without which an humane Body 

would be foon over-run with Difeafee 

.. In the next) place there aré good political Rea- 

fons for Man’s clothing himfelf, inafmuch as his 

‘Induftry is hereby employed in the Exercifes of his 

Art and ‘Ingenuity ; his Diligence and Care are 

“exerted in keeping himfelf fweet, cleanly, and 

neat ; many Callings and Ways ot Life arife from 

thence ; and (to naine no more) the Ranks and De- 

‘prees Of Men are hereby in fome meafure rendered. 
vifible to others, in the feveral Nations of the 

- Thus it is manifeftly beft for Manthat he fhould 

‘clethe himfe. PUR 
- But for the poor fhiftlefs Errationals, itis a pro- 

digious Aét of the great Creator’s Indulgence, that 

‘they are all ready furnifhed with fuch Clothing, 
as is proper to their Place and Bufinefs (6). Some 

| ae covered 


(5) Coticerning Iafenfible Per{piration, Sancorius obferves, that 
ft much exceeds all the Senfible put together. De Stat. Med. 
Aph. 4. Thac as much is evacuared by Infenf. Per/piration in one 
Day, as is by Stool in fourteen Days. Particularly that, in a 
Night's time, about fixreen Ounces is commonly fent out by U- 
vine, for Ourices by Stool ; but above forty Ounces by Infenfible 
Per{piration. Aphor..§9,. 60. Thar if a Man eats and drinks 8/. 
ina Day, ¢/. of iris fpent in Infenfible Per{piration. Sect. 1. Aphs 
6. And as to the timies, he faich, Ab affumpto cibo 5 horis uh. 
circiter per{pirabilis ——exbalare' folet , a aad 2am 31. citcin 

_ ter’; a4 124 ad 16am vix felibram. Aph. 56. he 

_*< Andéas to the wonderful Benefirs of Infenfible Perfpiration 
they are abundantly demonftrated by the fame learned Perfon, 

Ubi fupra ; as alfo by ‘Borelli in his fecond’ Part..de Mot. Ani» | 
mal. Prop. 188. who faith, Neceffaria‘e/t infemfibilis Tranfpiratio, 
ut vita Animalis confervetur, ree | 

(6) Animantium vero quanta varietas eft’? quanta ad eam rem 8 
Nis, ut in fuo quaque geniere permaneant ? quarum alia coviis tecte ees 
fupt, dlia villis veftitee, alie fpinis hirfute s pluma alias, alias 
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i220 1 a Animal's Clothing. -» Book IV. - 
“covered with, Hair (7), fome with Feathers (8), 


fome 


e 


. fauammi. videmus obdudtas, alias effe. cornibus armatas,. alites ha- 


bere effugia pennarume Cicer. de Nat. Deor. Li 2. aS 
“ (7) From Mz/pighi’s curious Obfervations of the Hair,-I fhall 
‘mote three things. 1.-Their Structure is fiftulous, or tubular ; 
which hath long been a Doubt among:the curious. Fiftulofum 
[effe Pilum]'demonfirat luftratio pilorum a cauda ¢y collo Equo- 
‘rum, &c. ———— pracipue fetarum Apri, que patentiorem ex fiftulis 
compofitionem exbibent. Eft autem’ dittus. Apri pilus cylindricum 
“corpus quafi diaphanum——fiftularum aggerie. conflatum, gy. fpe- — 


| .etem scolumnne: fiviata: pra fe fert. Componentes fiftule in gyrum 
 fituata in apice patentioves vedduntur ‘nam hians pilus in geminas — 


dividitur partes, Cy componentes minima fiftula ——~+ libe- 
‘rioves veddite ‘manifeftantur, ita ‘ut enumeravi -poffunt 3° has 
autem 20, ¢9 ultra numeravi. —-——Expofite fiftule ——— 
tubulofe funt, dy frequentibus. tunicis,tran{verfaliter fituatis, ve- 
‘Tati valoulis pollent. Et’ quoniam Spine, in Ervinaceis precipui, 
‘Be! nil -alind funt, qiam duri, dy vigidi pili, ideo, &es And ~ 
then he defcribes the: Hed.e-hog’s Spines, in, which thofe Tubes 
manifeftly appear, together with medullary Valves and Cells, » 
not ineleganc, which he hath figured in Tab. 6, at che end of 
his Works. Base 
_» That which this fagacious, and not enough to be commended — 
‘Obferver took notice of-in the Scru€ture’ of Hair, and its parity 
ro the Spittes, I have my felf obferved in fome meafure to be 
‘true ia the Hair, of Cats, Rats, Mice, and divers other Animals; 
which look very-pretcily when viewed with a good Microfcope. 
The Hair of a Afovfe,. (the moft. tranfparent of any L have view- - 
ed,) feems.to be one fingle tranfparent Tube, with a Pith made 


‘up of a fibrous Subftance. running in dark:Lines, in fome. Hairs — 


tranfverfly, in others fpirally, as in Fig. 14,15, 16, .17-, Thefe 
darker medullary Parts; or Lines I have obferved, are no other 
chan fimall Fibres convolved round round, and, lying: clofer roge- 
eher chan in other Parts of che Hair... They-run.from the botrom — 
zo the top of cheHair, and I imagine. ferve co the gentle Evacu- 
ation of fome Humour out of the Body , perhaps the. Hair ferves 


aswell for che: Zajenfible Perfpiration of .bairy Animalsy. as co 


fence againft Cold. and Wet., In Fig..14,.16, is reprefented _ 
che Hair of a Afonfe,.as it appears, through a fmall. Magnifier. , 
and in Fig. 15, 17, as ic appears when viewed witha large 
Magnifier. iM | inuy atten’ Xho vee 
ce Upon another Review, I imagine, that alchough in. Fig. 14, 15, 
the: dark Parts.ofithe Pich.feem to-be tranfverfe, thacthey as well 


.. asin che ewo other aa eT ne ee ‘ 


(8) See Book VIIT, Chap, 1. Note 4, 5- (9) See 
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ns 


fome'with Scales, fome with Shells (9), fome only’ a 
with Skin, and fome. with firm and ftout Armature 5 | 
all nicely accommodated to the’Element in which 4 


the Creature liveth, and it8 Occafions there (10). 
To Quadrupeds, Hair isa commodious Clothing;; 
which, together with the apt Texture of their Skin, 
fitteth them for all Weathers, to: lie on theGround, 
and to do the Offices of: Man: and the thick and 
warm Furrs and. Fleeces of others, are not only a 
good Defenfative againft the Cold and Wet, but alfo 
a foft Bed to repofe themfelves in,;and tomany of = 
them a comfortable covering to: nurfe.and cherifh i 
their tender Young. ». is | Per eae 
» And as Hair to Quadrupeds, fo Feathers-are as 
-commodious a drefs to fuch as flyin the Air,to 
Birds,:and fome Infeéts; not. only a good guard ¥ 
again{t Wet and Cold, and a comfortable Covering. 
to fach as hatch:and brood their Young ; but alfo— : 
moft commodious’for their Flight. ‘Iowhich pur- 
pofe they are nicely and neatly placed every where 
on the Body, to give them an eafy Paflage through nv 
the Air (11), and: to-afliftiin the waiting ther 
Body through that thin Medium. For which Ser- 


vice, 


(9) Seé Chap. 14. Not@ 3. TT 

- (10) It is a fign fome wife Artift was the Contrivercf the =. 

‘Clothing of Animals, not-only ‘as their Clothing varies as their 

Way of living doth , but alfo, because every partof their Bodies 

- 9s furnifhed with proper fuicable Clothing... Thus divers Ani- 
amals ‘that have their Bodies covered for the moft parc with 

_ thort, fmooth “Hair, have fome Parts lefe naked, where Hair ie 

would bean Annoyance; and fome Parts. befet with long Hair, = * 

-as the Mane and Tail; and ‘fome wich ftiff, ftrong Briftles, as 


about the Nofe, and. fometimes wichin the Noftrils, to guard off, A 
“or give warning of Annoyances... Bane a 


(11) The. Feathers being placed from. the Head towards 8 
the Tail, in clofe and neat Order, and -withal preened and 
drefled from the Oil-bag, afford as eafy aPaflage through the 
AINE D RB ws eS Re 
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daa Of Animals Clothing... Book IVé. 


“vice, how curious is their Texture for Lightnef, - 


and withal for Strength? hollow and thin for 


‘Lightnefs, but withal context and firm, for Strength. 


And where ‘tis neceflary’ they fhould be filled, 
‘what a light and ftrong medullary Subftance is it — 


they are filled: with ?. By which curious Contri- 


vancés, even the very heavieft Parts made for. 


Strength, are fo far from being a.load to the Body, 


that they rather affift in making it light and 


_-boyait, and capacitate it for Flight: But for the.’ 
Vanes, the lighteft part of the Feather, how curi-— 


‘oufly are they wrought with capillary Filaments, 


neatly interwoven together (12), whereby they are 


fot only light, but alfo fufficiently clofe and ftrong — 
‘to keep the Body warm, and guard it againft the. 
4. Enjuries of Weather; and withal to impower the - 


* ‘Wings, like fo many Sarls, to make ftrong Im- 
pulfes' upon the Air m their Fhght (#3). ‘Fhus cu- 
tious, thus’ artificial, thus commodious is the Cloth- 
ing of Beafts and Birds : Concerning which, miore 
‘in proper place. Lig.07 cy Gieeh aa tooe, 
- And no lefs might I fhew that of. Reptiles and 
‘Fithes (14) to bey if it was convenient to enlarge 
upon this Branch of the Creator’s Works, Hew, 

: we 3 


“air, as a Boat new cleaned and dreffed finds in irs Paflage 
through the Waters. Whereas, were the Feathers placed the 
- “gontrary, or any other way, (as they would have been, had they 
been placed by Chance, or without Art,) they would then:have 


‘gathered Air, and been a great Eacumbrance to the Paflage of © 


‘the Body through the Air. See 300k VII. Chap. 1. Note 2+ 
(12) In BookVIt. Chap. 1. Note 5. There-is a, particular Ac- 
“count of the Mechanifm of their Vanes, from fome nice Micro- 
{copical Obfervations, and therefore I fhall take no’ farther No- 
‘site of ic here, 8 Mh Dos Ler tor | 
(1g) Vidi Borel. de Mot. énimal. Prop. 182, Vol. rs 
C44) See Book LXy tn ae f 


a 


(15) For | 


wo 


.*. bits | le Ad ee ee 
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well adapted are the imult of fome Reptiles, and — 
_ the Contortions of the Skin of others, not only to 
fence the Body, fufficiently againft outward Inju- 
fies; but to enable them. to creép, to perforate the 
_ Earth (15), and in a word, to. perform all the 
Offices of their Reptile State; inuch better than any 
other Tegument of: the Body would do ? And the 
fame might be faid of the. covering of the Inhabi- 
- tants of the Waters, particularly the Shélls of fome, 
_ which are a ftrong guard to the tender Body that 
4s within, and confiftent enough with their flower 
_ Motion; and the Scales and Skin§ of others, afford- 
ing them an eafy and fwift Paflage through the Wa- 
fers. But it may be fufficient to give only a hint of 
_ thefe things, which more properly belong to ano- 
ther place: . Di a abi oyna Be. Wi, 
_ Thus hath the indulgent Creator furnifhed the 
whole “Animal Woild with convenient, fuitable 
Clothing. aa . 


: 


: 
: is 


Q 8, Let 


. (15) For a Sample of this Bratich of my Survey, let us chufé 
the Tegumeht of Earth-Worms, which we {hall fiad complearly 
'-adapted to theif, way..of Life and Motion, being made in thé 
moft compleat manner poffible for terebrating the Earch, ard 
creeping where their Occafions. lead them. For their Body is 
made throughoue of fmall Rings, and chefe, Rings have a curious 
| Apparatts of Mafcles, enabling thofe Creatures with great Screngch 
to dilate, extend, or contraét cheir, Annuli, and whole Body ; 


Beards, or Prickles, which they, can opens to Jay hold on; or 
fhut up clofe to theif Body: And Jaftly, under the Skin there 

lies a flimy Fuyce, that they emic,.as occafion is, at.ceftain Pere 

forations between the Annuli, ro lubricate che Body, and facili- 
_ fate its Paflage into the Earth. By all which meédns they are 

enabled with great {peed, eafe, and fatery co thruft, and wedge“ 
_ “themfelvés into thé Earth ; which they €ould not do, had their 
_ Bodies beem covered with Hair, Feathers, Scales: of fuch like 
- Clothing of che other Creatures. See more. Comcerning this Ani- 
Mal; Book 1X, Chap, 3. Note 1. 


& C6) Ariftotle 
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thofe Afnuli alfo are each of them armed with fntall, ftiff, fharp. 


3! oe ; 
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that it is Compleat and Workman like. Even the 
Clothing of the moft fordid Animal, thofe that are 


the leaft beautified with Colomrs, or rather whofe — 
Clothing may regrate the Eye (17); yet when we 


come ftrictly to view them, and ferioufly confider — 
the nice Mechanifm of one Part, the admirable 
Texture of another, and the exa& Symmetry of the — 
whole, we difcern fuch Strokes of inimitable Skill, 


fuch incomparable Curiofity, that we may fay with 
Solomon, Ecclef. 3. 11. [God] bath made every thing 


beautiful in bis time. 


oo ow 


Bat fora farther Demonftration of the fuper-emi- 


nent Dexterity of his Almighty Hand, he hath 


been pleafed as it were cn purpofe to give furpri- — 


zing Beauties to divers Kinds of Animals. What ~ 


radiant Colours are many of them, particularly — 


fome Birds and Infcéts (18), bedecked with! What 


a prodigious Combination is there often of thefe, — 


yea, how nice an Air frequently of meaner Co- 


-lours, 


(16) Ariftotle in his Hift. Anim. 1. 3. c. 2. names feveral © 


Rivers that by being drank of, change the Colour of the Hair. 
(17) For an example, let us take the Cloching of the Zortoife — 
and Viper, becaufe by an incurious View it rather regrateth than _ 


pleafeth the Eye: but yet by an accurate Survey, we find the 


Shells of the former, and the Scales of the latter to be a curious 


piece of- Mechanifm, neatly made, and fo compleatly and well 
put and tacked togecher, asto exceed any humane Compofures. 
Of the latcer, fee more in Book LX. Chaps x, Note 3. | 


(:8) Ic would be endlefs to enter into thé Particulars of the 


beautiful Birds and Infeéts of our European Parts ; but efpecially 
~ thofe inhabiting che Countries berween the Tropicks, which are 


obferved as much to exceed our Birds in their Colours, as ours 


~ do theirs in their Singing. 


(19) The 
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Chap. XI. Of Animal's Clothing, 928 
_ Tours (19), as to captivate the Eye of all Beholders, 
and exceed the Dexterity of the moft exquifite Pen- — 

cilto Copy? _ | . 5 Caer: 

_ And now, when we thus find a whole World. ~ 
_ of Animals clothed in the wifeft Manner, the moft 
' fuitable to the Element in which they live, the 
Place in which they refide, and their State and © 
Occafions there ; when thofe that are able to fhi't i 
for themfelves are left to their own Difcretion and a 
Diligence ; but the Helplefs well accoutered and 
provided for ; when fach incomparable Strokes of ; 


ne 
: 
., 


» Fe 
“hae 


Art and Workmanfhip appear in all, and {uch ini- he 
mitable Glories and Beauties in the Clothing of ‘y 
i 


others ; who can without the greateft Obdftinacy 
_and Prejudice deny this to be GO D’s Handy-work? -~ 
The gaudy, or even ‘the meaneft Apparel which 
Man provideth for himfelf, we readily enough own | 
to be the Contrivance, the Work of Man: and fhall a 
we deny the Clothing of all the Animal World. be- ae 
fides, (which infinitely furpafleth all the Robes of ip 
earthly Majefty ; fhall we, dare we deny that) to | 
be the Work of any thing lefs than of an infinite, 
intelligent Being, whofe Art and Power are equal 


to {uch glorious Work! 


ee 


(19) The Wryneck at a diftance isa Bird of mean Colour; Le. 
neither are indeed its Colours radiant, or beautiful fing'y com, 9 
‘fidered : but in che Hand, we fee irs light and darker Colours fo x 
curioufly mixed tcgether, as to give the Bird afurprizing Beau- é 
‘ty. The fame is alfo obfervable in many Infetts, particularly 3 
of the Phalena-hind. _ Pa be 6 
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Of the Houfes, and Habitations of Animals. 5 


Hie in the Jaft Chapter as briefly as well I 
| could, furveyed the Clothing of. Animals, 1 _ 
fhall in this take a view of their Hlonfes, INe/fs, . 


felves, and to nurfe up their Young. 


their Cells, and Habitatiovs : another thing no lefs — 
neceflary to their Well-being than the laf; and in © 


which’ the great Creator hath likewife'fignalized his © 
Care and Skill, by giving Animals an archite€tonick 


~~ e ee ‘a 


Faculty, to build themfelves convenient places of — 


Retirement, in which to repofe and fecure them- © 


¥ 


And here, as before, we may confider the cafe © 
of Man, and that of the Irrational Animals. Man ~ 
having (as I faid) the Gift of Reafon and Under- © 
ftanding, is able'to fhift for himfelf, to contrive ~ 


and build) as his Pleafire leads him, and his Abi- ~ 


lities will admit of. From the meaneft Huts and 


Cottages, he can erect himfelf ftately Buildings, 


-bedeck them with exquifite Arts of ArchiteCiure, 


Painting, and other Garniture,“enoble them, and — 
render them delightful with pleafant Gardens, Foun- 


tains, Avenues, and what not? For Man therefore 
the Creator hath abundantly provided in this re- 


os by giving him an Ability to help himfelf.. 


nd a wife Provifion this is, inafmuch as it is an — 


excellent Exercife of the Wit, the Ingenuity, the In- 


duftry and Care of Man. 


— But fince Ingenuity without Materials would be | 
fruitlefs, the Materials. therefore which the Creator — 
hath provided the World with for this very fervice 


of Building, deferves our notice. The great va- 


rleties 


Chap. XU. Of Animal's, 


over, is a great AG of the Creator’s Goodnefs, as 
manifefting, that fince he has left Man to fhift for 
himfelf, it fhould not be without fufficient Helps 
to enable him to do fo, if he would but makeufe 
-of them, and the Senfe and Reafon which God had 
given him. nah | ‘ps 
_ Thus fufficient Provifion is made for the Habitati- 
onof Man. |. : Me ee 
And no lefs fhall we find is made for the reft of 
the Creatures ; who although they want the pow- 
er of Reafon to vary their Methods, and cannot 
add to, or diminifh from, or any way make Im- 
provements upon their natural way ; yet we find 


that natural Inftind, which the Creator's infinite — 
Underftanding hath imprinted. in them, to be abaun- 
dantly fufficient, nay, in all probability the very = 
beft or only Method they can take, or that canbe = 


invented for the refpective Ufe and ‘Purpofe of each 


peculiar Species of Animals (+). If fome Crea 


“tures make their Nefts in Houfes, fome in Trees, 


fome 
(1) ——Dant utile lignum ie bs it 
Navigits- Pinos, domibus Cedrofque, Cupreffofque : 
Hinc radios trivére Rotis, bine tympana plaujtris i 
Agricole, (x pandas ratibus pofuére cavinas. cad 


Viminibus Salices fecunda, frondibus Ulmi ; 
At Myrtus validis haftilibus, dy bona bello 

Cornus ; Ityreos Taxi torquentur in arcus. a : 
Nec Tilia leves, aut torno rafilé Buxum, iw 
Non formam accipiunt, ferroque cavantur acuto + + 
Necnon ¢y torventem undaim levis innatat Alnus 
Miffa Pada: necnon dy apes examina condunt 
Corticibufque cavis, vitiofeque Ilicis alvo, 

hs Virgil. Georg. L. 2, 


. vi» ig Mies 
‘tieties of Trees (1), Earth, Stones, and Plants an- _ 
{wering every Occafion and Purpofe of Man for - 
this Ufe, in all Ages, and Places, all the World | 


ae rG?, See Chap. 15, and Book VII. Chap. 6. ; | e 
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Wood, yea Stone ir felt. 
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contrary, 


Easth, Jay therein their Eggs, and then carry in to them Mag- 


And another Ichnexmon, more of the Ve/pa than Mufca- Ichneumon 
‘Kind, (having a litle Scing in irs Tail, of a black Colour,) 
gave me the Pleafure one Summer of feeing it build its Neft-in a 


_jitcle Hole in my Study-Window, This it coated about with an — 


OF AvimaPs Book IV, 


+ - 


gos from the Leaves of Trees, and feal them up clofe and neatly. 


odoriferous refinous Gum, collected, } fuppofe, from fome Fir. _ 


«Trees near: after which it laid two Eggs, (I think the Number 
-was,) and then carried in divers Maggots, fome bigger than ir 
_felf. Thefe it very fagacioufly fea’ed clofe up into the Neft, 


Jeaving them there doubtlefs partly to affift the Incubation ; and 


efpecially for Food tothe furure Young, when hatched. . ey 


Of this Artifice of thefe Ichneumons, Ariftotle himfelf takes no- 
tice, ‘Or NR Seiixes Iyvedpoves warrvusvor, &c. As to the Ve- 

{pz called Ichneumones, (lefs than others,) they kill Spiders, — 

and carry them into their Holes, and having fealed them up with 
_. Dirt, they therein batch, and produce thofe of the fame Kind. Hitt. 
_ An. 1. ¢. 20. | Rae ¥ 


.. To what hath been faid about thefe Ichneumon-Wafps, ¥ fhalt | 


add one Obfervation more concerning the providential Struéture 
_- of their Mouth in every of their Tribes, viz. Their Jaws are nor 
only very ftrong, but nicely fized, curved, and fer for gnawing © 


and fcraping thofe compleat little Holes they perforatein Earth, — 


~ 


(3) Tuy 


5 
he (2) Many of the Ve/pe-Ichneumones are remarkable enough for 4 
their Nidification and Provifion for their Young. Thofe In - 
Earth, who commonly have golden ‘and black Rings round their ~ 
Alvi, having liaed the little Cells they have pertorated in the ~ 


Chap. XIII,  .. Habitations. =» 989 ° 
_ contrary, in that particular way they better thrive, Oe 
are more fecure, and better able to fhift for, and . 


help themfelves. If, for Inftance, fome Beafts make _ 
to themf<lves no Habitations, but lie abroad in the. 
open Air, and there produce their Young; inthis ~ 4s 
cafe we find there is no need. it fhould be other-- © 
wife, by reafon they are either taken careof By = 
— Man (3), or in no Danger, as other Crearares, 
_ from abroad. If others repofite their Young in 
- Holes (4) and Dens, and fecure themfelves alfo 
-s therein, it is, becaufe fuch Guard, fuch Security. is 
_ wanting, their Lives being fought either by the 
. Hoftility of Man, or to fatisty the Appetiteofra- 
 pacious Creatures (5). If among Birds, fome build 
their Nefts clofe, fome open, fome with this, fome a 
with another Material, fome in Houfes, fome. in 
» Trees, fome on the Ground (6), fome on Rocks 
and Crags on high, (of which God himfelf hath ’ 
| 4 Sgt given — | 


~ 


(3) Tully having fpoken of che Care of fome Animals towards 
their Young, by which they are nurfed, and brought up, faith, — 
“Accedit etiam ad nonnullorum animantium, ¢y earum rerum quas 
terra gignit. confervationem, ¢y (alutem, hominum etiam folertia 
¢s diligentia. Nam multa dy pecudes, Stirpes funt, qua fine : 
procuratione hominum falva effe non poffunt. Cicer. de Nat. Deor. Ms 
L. 2. ; 7 
(4) Prov. 30. 26. The Conies are but a feeble Folk, yet make Was 

_ they their Houfes in the Rocks | heey 
$j See Note.to.. | State Ae 
- (6) It is a notable Inftinét which OL. Magnus tells of the. Gali 
_ Sylveftres in his Northern Country, to fecure themfelves againft 
_ the Cold and Storms of the Wiater. Cum nives inftar collinm ’ 
‘Ferra fuperficiem ubique cooperiunt, ramofque arborum diutins dee iE 
_ primunt, 5° condenfant, certos fructus Betula arboris--——in forma | 
— dongi Piperis vorant, gy glutiunt indigeftos , idque tanta avidi- , 
tate, ac quantitate, ut repletum guttuy toto corpore majus appa- ‘ 


reat. Deinde partitis agminibus fefe inter medios ‘nivium colles ’ : 
immergunt, prafertim in Fan, Febr.. Martio, quendonives ut tur- a 
bines, typhones, vel’ tempeftates graviffime e nubibus defcendunt. ae 
Cumque cooperte funt, ——— certis hebdomadis cibo in i - oe 
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but that thefe Matrixes' may ‘much conduce'to the | 


Maturation and Produétion of the Young.’ And fo 
in all other-the like cafes of Nidification, of Heat 


Increafe of its Species ; to which every Species of 
Animals is naturally prompt and inclined, © =: 
ro HOMER RRSEAA © 5 Ra i dash bb) Bk rae 


ays ie a a § ia i 

Thus 
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leo, egefio, do refumpto vivunt. _Venatorum canibus non produne 4 
turs—~> Quod fi prafentiunt nivem imminere majorem, pradiée 


fru, iterum devorato, alind domicilium captant, in eoque manent 


Wqne ad finem Martii, &e, Ol. Mag. Hift- 1. 19. e 33.0 | 
ity Aiba 2 co here dee REA od ae ne i (7) i 


Chap. X11. = Haabitations. 


~ Thus admirable is the natural Sagacity and In 


‘fting (7) of the irrational Animals in the Conve- - 


mience and Method of their Habitations: And no 
lefS is it in‘ the Falrick of them. Their archite- 
~Gtomck Skill, exerted in the Curiofity and’ Dexte- 
rity of their Works, and exceeding the Skill of 
Man to imitate ; this, I fay, deferves as much or 
more Admiration and Praife, than that of the moft 
exquifite Artift among Men. For with what ini- 
‘mitable Art (8) do thefe poor untaught Creatures 


Jay a parcel of rude and ugly Sticks and Straws, 


Mofs and Dirt together, and form them into com. 


modious Nefts ? With what Curiofity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themfelves and their Young, and to keep them 
warm? And with what Art and Craft do many 
of them ‘thatch and coat their Nefts without, to 
dodge and’ deceive the Eye of Spectators, ag 
well as‘to guard and fence againft the Injuries 

of Weather (9)? With what prodigious Subtilry do 
EE NS Ud i oe fome 

(7) It is a very odd Story, (which I rather mention for the 
Reader’s Diverfion, than for its Truth,) which Dr. Lud de 
Beaufort relates, Vir fide dignus narravit mibi, quod cum Jemel, 


animi gratia, nidum avicule ligno obturaffet, feque occultaffet, cus . 


_ pidus videndi quid in tali occafione praflaret ; illa chm frufira 
fepius tentaffet roftro illud auferre, cafus admodum impatiens, 


abit, (y poft aliquod temporis fpatium reverfa eft, roftro gerens 
plantulam, qua obturamento applicata, paulo poft, itlud veluti te. 


_ lum erupit Lanta vt, ut-di perfa impetu herbula ac occafionem ipft 
ab avicula ejus virtutem. dijcendi, preripuerit. Cofmop. divina. 
Se@. 5. C. 1. Had-he. told us what the Plant was, we mighe 
_ have given better Credit to his Story. | | 
.. (8) OF the Subtilty of Birds in Nidification, fee Pliny’s Nat, 
Hifi. 1. 10. C2 33° " m4 Pete # ; 


(9) Among many Inftances chat might be given of this Sub. 


tity of Birds, and ‘other Creatures, that of the long-tailed Tit- 
moufe deferves Obfervation, who with great Art builds her Neft 
with Moffes, Hair, and the Webs of Spiders, caft out from them 
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-fome foreign Birds (10), not only plat and weave — 
the fibrous Parts of Vegetables together, and curi- — 
oufly tunnel them, and commodioufly form them — 
Into Nefts ; but alfo agtificially fufpend them on — 
the tender Twigs of Trees to keep them out of the ~ 
reach of rapacious Animals? - a 
And fo for-Iufe&s, thofe little, weak, thofe ten- — 
der Creatures ; yet, what admirable Artifts are they — 
in this bufinefs of Nidification! With what great — 
Diligence doth the little Bee gather its Combs from ~ 
various Trees (11) and Flowers, the Wa/p from — 
: folid — 


when they take their Flight, (fee Book VIIE. Chap. 4. Note 5.) — 

with which the other Materials are ftrongly tied together. Ha= — 
é ving neatly buile, and covered her Neft wirh thefe Materials, 
a without, fhe thatchech it on the cop with the Mufcus arboreus 
; ramofus, or fuch like broad, whicifh Mofs, to keep out Rain, and — 
to.dodge the Spedtaror’s Eye: and within, fhe lineth ic with a © 
great Number of foft Feathers ; fo many, that I confefs 1 could 
not but admire how fo fmall a Room could hold them, efpeci- — 
ally that they could be laid fo clofe and handfomly together — 
to afford fufficient Room for a Bird with fo long a Tail, and fo © 
numerous an Iflue as this Bird commonly hath, which Mr. Ray 
faith, (Synopf, Method. Avium, p. 74.) Ova inter omnes aviculas 


a eS 


4s aumerofiffima ponit. See more of the Neft of this Bird from 
te Aldrovand, in Willugh. Ornith. p. 243. ee 

yr (10) The Neft of the Guira tangeima, the Iferus minor, and — 
i the Fupujuba, or whatever orher Name the American Hang-Nefts © 
may be called by, are of this Kind. Of which fee Wilughby's 
i Ornith, Lib, 2. Chap. §. § 12, 13, Alfo Dr. Grew’s Mufeum — 
ee: Reg. Soce Part t. Seét. 4. Chap. 4. ‘Thefe Nefts I have divers — 
e - times feen, particularly in greac Perfection in our R. S. Repofi- — 
se, tory, and in the noble and well-furnifhed Mufeum of my often- — 
ee commended Friend Dr. Sloane; and ac the fame time I could — 


- Ror but admire atthe neat Mechanifm of them, and the Sagacity 
of the Bird, in hanging them: on che Twigs of Trees, to fecure 
their Eggs and Young from the Apes. | nen 
(11) 1 mention Trees, becaafe Ihave feen Bees gather the Gum — 
of Fir-Trees, which at the fame time gave me the Pleafure of 

© Seeing their way of loading their-Thighs therewith.’ 
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Chap. XII. _ Habitations. avin 233 on i 
folid (12) Timber; and with what prodigious Gea 
metrical Subtilty do thofe little Animals work. 


their deep hexagonal Cells, the only proper Figure ; 
that the beft Mathematician could chufe for fuch a — Bi 
Combination of Houfes (13)! With what Accura a) 


cy Vg 
do other Infects perforate the Earth (14), Wood, i 


yea Stone it felf (15) ! For which Service the com- 
pleat Apparatus of their Mouths (16) and Feet (1 my 


deferves 


RE EE TN ome : 3 


_ (12) Wafps at their firft coming may be obferved to frequent 
Pofts, Boards, atid other Wood that is dry and found, bur never 
any thac is rotten. Thefe they may be heard to ferape and gnaw; 
and what they fo gnaw off, they heap clofe cogether between 
_ their Chin and Fore-Legs, until they have gotten enough for a 
Burden, which they then carry away in their Mouths, to make. 
their Cells with. | 
(13) Circular Cells would have been the moft capacious, but’ . 
this would by no means have been a convenient Figure, by -rea~ 
fon much of the Room wou!d have been taken up by Vacancies , 
between the Circles : therefore it was neceflary to make Ufe of - ic 
fome of che rectilinear Figures. Among which only. three could. | 
be of ule ; of which Pappis Alexandrin. thus difcourfeth, Cum 
igitur tres. figure funt, que per feip(as locum circa idem pundum 
confiftentem repleve poffint, Triangulum feil. Quadratum ¢5° Hexa- 
gonuin, Apes illam que ex pluribus angulis conftat fapientéy delege- 
runt, utpote fufpicantes eam plus mellis capere quam utramvis reli. a 
_quarum. Et Apes quidem illud tantim quod ipfis utile eff cognofcunt, — ae 
viz. Hexagonum Quadrato dy Triangulo effe majus ¢y plus Mellis 
_capere poffe, nimirum aquali materia in confiructionem uniufcujufque ~ “ty 
_ confumpta. Nos vero qui plus fapientia quam Apes habere profitemur, = 
aliquid etiam magis infigne inveftigabimus. Collett. Math: L. ¢. 
(14) See before, Nore 2. 
(45) See Chap. 11, Note 22. 
(16) See Chap. 11. Note 21. . 
_. (17) Among many Examples, the Legs and Feet of the Mole. 
Cricket, (Gryllotalpa,) are very remarkable... The Fore. Legs are 
_ very brawny and ftrong ; and the Feet armed each with four 
flac {trong Claws, together with a.fmall Lamina with two larger 
Claws, and a third with two lirtle Claws: which Lamina is 
joynted to.the bottom of the Foot, to. be extended,to make the 
_ Foor wider, or withdrawn within the Foot. Thefe Feet are - ens 
placed to {cratch fomewhat fideways, as well as downward after eo} 
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934... Of Animals... Book IV 
what Care and Neatnefs do moft of thofe little fi- 


‘How artificially will others fold up the Leaves of 


Sticks and Straws, ‘others glew light and floating © 
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deferves particular Obfervation, as hath been, and 
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will be hereafter obferved.. And further yet, with — 


gacious Animals line thofe their Houfes within, 
and feal them up, and fence them withont (18)! _ 


Fe ee 


Trees and Plants (19), others houfe themfelves in 


Bodies together (20), and by that Artifice make 
themfelves floating Houfes in the Waters, to tran: 
| i {port — 


the manner of Moles Feet, and they are very like them alfo in 
Figure. . 
Somcnliae of this nature Swammerdam obferves of the Worms 5 
of the Ephemeron. To this purpofe [to dig their Cells] the wife © 
Creator hath furnifbed them (faith he) with fit Members. For, 
befides that their two Fore-Legs are formed fomewhat like thofe of — 
the ordinary Moles, or Gryllotalpa, he‘ hath alfo furnifhed them — 
with two toothy Cheeks, fomewhat like the Sheers of Lobfters, 
which ferve them more readily to bore the Clay. Swammerdam’s — 
Ephem. Vit. publifhed by Dr. Zyfon, Chap. 3, | “a q 
(18) See the before-cited Note 2. 3 
(19) They are for the moft part fome of the Phalene Tribe — 
which inhabit che tunnelled, convolved Leaves that we meer — 
with on Vegetables in the Spring and Summer. And it isa — 
Aflomewhat wonderful Artifice, how fo {mall and weak a Creature, — 
as one of thofe newly hatched Maggots, (for doubtlefs it is they, « 
not the Parent-Animal, that emits no Web, nor hath any textrine — 
Art,) can be able to convolve the ftubborn Leaf, and chen bind — 
it, in chat neat round Form, with the Thread or Web ic weaves 4 
from its own Body; with which it commonly lines the convol-— 
ved Leaf, and ftops up the two Ends, to prevent its own falling ~ 
out, and Ear-wigs, and other noxious Animals gercing in. — 
(20) The feveral forts of Phryganea, or Cadews in their Nym-_ 
pha, or Maggot-ftate, thus houfe themfelves ; one fore in Straws, 
called from thence Straw-Worms ; others in two or more Sticks ” 
Jaid: parallel to one another, creeping at the bottom of Brooks; — 
others with a fimall bundle of pieces’ of Ruthes, 'Duck-weed, — 
Sticks, ¢yc. glewed together, wherewith they float on the Top, — 
_and can row themfelves about the Waters. Both thefe are cal- 


ded Cod-bait. Divers other forts chere'are, which the Reader 
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Chap. XII. Habitation, = 
{port themfelves at Pleafure after their Food, or 


other neceflary occafions of Life ? And for a Clofe, — 


det us. take the Scriptural Inftance: of the Spider, 


Prov. 30. 28. which is one of the four little things. 


which v. 24. Agur fays, is exceeding Wife. The Spi- 


der taketh hold with ber Hands, and ts in Kings. | 


Palaces (21). Iwill not difpute the Truth of our 
Englify Tranflation of this Text, but fuppofing the 


Animal mentioned to be that which is meant; itis 


manifeft, that the Art of that Species of Creatures 


- in: fpinning their various Webs, and the Furniture 


their Bodies afford to that purpofe, are an excellent 


Inftin@ and Provifion of Nature, fetting forth its 


glorious Author. _ 


And 


may fee a Summary of, from Mr. Willughby, in Raii Method. 
Anfett. p. 12. together with a good, though very brief Defcrips 
tion of the Papilionaceous Fly, that comes from the God-bait C= 
dew. Ic isa notable archirectonick Faculty thefe Animals have, 
to gather fuch Bodies, and chen to glue them together ; fome to 
be heavier than Water, that the Animal may remain at che bor- 
tom, where its Food is, for which purpofe they ufe Stones, as 
well as’ Sticks, Rufhes, dc. and fome to be lighter than Water, 
to float on the Top, and gather its Food from thence. Thefe 
little Houfes look coarfe, and fhew no great Artifice outwardly ; 
but are well tunnelled and made within with a hard tough Pafte; 


into which the hind part of the Maggot is fo fixed, that it can, - 


draw its Cell after ic any where, without danger of leaving it 
behind ; as alfo chruft ics Body out, to reach what ic wanteth 5 
or withdraw it into its Cell, to guard it again{t Harms. 


(21) Having mentioned. the Spider, I fhall take this Occafion’ 


(although it be out of the way)-co give an Inftance of the Poy- 
fon of fome of them, Scaliger Exerc. 186. relates, that in Gaf- 
‘cony, his Country, there ave Spiders of that virulency, that if a 
ian treads upon them, to crufh them, their Poy(on will pafs through 
the very Soles of bis Shooes. Boy] Subtil. of Effluv. c. 4 oe 

Mr. Leenwenhoek pura Frog and Spider together into a Glafs, 
and having made the Spider fting the Frog divers times, the Freg 
died in about an Hour’s time. Philof. Tranfad. Nr. 272, 
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ue MBAS Of Animals Book I 
oe — And now from this fhort and tranfient View of 
the architectonick Faculty of Animals, efpecially 
fi: the Irrationals, we may eafily perceive fome fupe-_ 
‘oa riour and wife Being was certainly concerned in 

‘their Creation or Original. For how is it poffible 
a that an irrational Creature fhould with ordinary 
‘ay and coarfe, or indeed any Materials, be ever able 
: to perform fuch Works, as exceed even the Jmita- 
a | : “i ong 


Va 
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In the fame Tranfaéfion isa curious Account of the manner 
hhow Spiders lay, and guard their Eggs, viz. they’ emit them ~ 
not out of the hindmoft part of the Body, but under the upper * 
part of her Belly near the hind Legs, ¢yc. Alfo there isan Ac. — 
; count of the Parts from which they emic their Webs, and di- © 
te vers other things worth Obfervation, with Cuts illuftrating the © 
whole, | 4 
But in Philof. Tranf. Nr. 22. Dr. Nath, Fairfax from S. Redi,~ 
Mi and his own Obfervations thinks Spiders not Venemous, feveral — 
pie?) Perfons, as well as Birds {wallowing them, without hurc ; which © 
Ae ¥ my felf lave known ina Perfon of Learning, who was advifed - 
j to take them medicinally ar firft, and would at any time fwal- | 
( low them, affirming them to be fweet, and well tafted. And | 
not only Innocuous, but they are very Salutiferous too in fome © 
of of the moft ftubborn Difeafes, if the pleafant Story in Moufet 
- be true, of a rich London Matron, cured of a defperate Fympany | 
is by a certain Debauchee, that hearing of her Cafe, and that fhe © 
was given over by the Doétors, went to her, pretending to be a 
Phyfician, and confidently affirming he could cure her; whieh — 
fhe being willing to believe, agrees wich him for fo much Mo. — 
Es ney, one half to be paid down, the other upon Cure. Upon 
P: which he gives her a Spider, promifing her Cure in three Days, © 
oe “Upon which, (not doubting but he had poyfoned her, and fear- 
ng he might be called to Account for it,) he gets out of Town 
| as faft as he could. But inftead of being poyfoned, fhe foon — 
nt recovered. After fome Months the Quack gets privately to. 
Town, when he thought the Buftle might be over ; and enqui- 
ring how his Patient did, was informed ot her Cure ; and there- 


“ -- wpon vifiting her, and- making an excufe for his Abfence, he — 
e _ received his Pay with great Applaufe and Thanks, Mouf. Inject, 
se, [. mai Ge 15° . 


Having faid fo much of Spiders, I might here add their 
Flight : But of this, fee Book VIII. Chap. 4. Nate 5. | j 
ee . °c Gg ane 
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Chap. XIII. Habitations. ee oie 


tion of a rational Creature ? How could the Bodies * 
of many of them (particularly the laft mentioned) 
be furnilhed with architective Materials? How es, 
could they ever difcover them in their Bodies, or ie 
know what Ufe to make of them ? We mutt there- _ 
fore neceffarily conclude, that the Irrationals either 
have Reafon and Judgment, not only Glimmeringgs 
thereof, but fome of its fuperiour Acts, as Wifdom ; 
and Forefight, Difcretion, Art, and Care; or elfe, 


that they are only paffive in the Cafe, and ad by 
Inftin@, or by the Reafon of fome fuperiour Bé- 
ing imprinted in their Nature, or fome way or 
other (be it how it will) congenial with them. 
That they are Rational, or excell Manin Art and 
‘Wifdom, none furely will be fo foolifh as to fay. 
And therefore we muft conclude, that thofe excel- -- | * 
dent Ends they purfue, and that admirable Art ay 
they exert, “is none of their own, but owing tothas- 
infinitely wife and excellent Being, of whom it Be 
may be faid with reference to the Irrational, as 
well as Rational Creatures, as it is, Prov. 2. 6. The 
Lord giveth Wifdom 5 out of bis Mouth cometh Knoy-. 
ledge and Underftanding, ) 


x. © 
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CHAP, XIV. 
Of Animal ' Self-Pre fre eRe 


pe thiis confidered the Food, Clothing, and 
3 Houfes of Animals ; let us in this Chapter | 
take a Glance of another excellent: Provifion the 
wife Creator hath made for the good of the Ani- i 
mal World, and that is the Methods which all : 
Animals naturally take for their Self- Prefervation : 
and Safety. And here it is remarkable, (as inthe © 
Cafes before,) that A¢an, who is endowed with Rea- 
fon, is born without Armature, and is deftitute of © 
many Powers which irrational ‘Creatures have in a= 
much higher Degree than he; by reafon he can 
make himfelf Arms to defend himfelf, can contrive 
Methods for his own Guard and Safety, can. many - 
ways annoy his Enemy; and ftave off the Haran 
of noxious Creatures. | 
But for others, who are deftitute oF this fuper- 
eminent Faculty, they are fome way or other pro- | 
vided with fufficient Guard (1), proportionate to | 
their place of Abode, the Dangers they are like to 
incug | 


x 


- 
(1) Callénes in hoc tuntha animalia, foiuntque non fua modo come 
inoda, verum ¢y hoftium adverfa norunt fua tela, norunt occa- 


bg fiones, partefque diffidentiumn imbelles. In ventre mollis eft tenuif- 


que cuts Crocodilo : ideoque fe, ut terviti, mergunt Delphini, jut i 
euntefque alvum illa fecant fpinde Plin. Nat. Hift. 8 
25. b ; w 


“ Orinibus 


Chaps XIV. = Of Animalss&. 


incur there (2) ; and ina word, to their greateft 
occafions and need of Security. Accordingly fome 
are fufficiently guarded. againft all common Dan- 


gers by their natural Clothing, by theit Armature . 


of Shells, or fuch like hard and impregnable Co- 


vering of their Body (3). Others deftitute of this 
| BG int bo Guard; 


/ Peete, 


(2) Omnibus aptuin eff Corpus Anime ‘rhoribus dy facultatibus.s . 
Equo fortibus ungulis ¢y juba eft brnatum (etenim velom cy fuper- 
‘bum © genero{um eft animal.) Leoni autém, utpote animofo ¢y 
feroci, dentibus. dy. unguibus validum. Ita autem ¢y Tauro ¢ 
Apros illi enim Cornua, huit exerti Dentes.: Cervo autem 
Ux Lepori (timida enim funt anirtalia) velox corpus, fed inerme. 
Timidis enim velocitas, arma audacibus conveniébant.— Ho- 
mini autem Cfapiens enim eft-~~) manus dedit, inftrumens 
Bum ad omnes ‘artes neceffarium, paci non minus quam bella ido- 
neum. Non igitur indiguit Cornu fibi innato, cum ineliora Corni- 


bus arma manibus, quandocunque volet, poffit accipere's etenim © 


Enjis (f Hafta majora funt Arma, dy ad incidendum promptin- 
Yd. Neque Cornu; neque Ungula quicquam nifi cominus ageré 
poffunt ; Hominum veré arma eminis juxta ac cominis agunt § 
telum quidem ¢y fagitta magis quam corhua.——Non igitur eft 


nudrh, neque inermis————mrfed ipji eft Thorax ferreus; quando- 


cungue libet omnibus Coriis difficilius fauciatu organum. ~~ Nec 
Thorax foliun fed dy Domus, ty Murus, Cs Turris; &c. ‘Galen 
de Ufa. Pater. 1. t. c. 2. tH a 
(3) Shells déferve a place in. this Survey, upon the Account 
of cheir great Variety, che curiaits and uncouth Make of fome, 
andthe beautiful Colours and pretty Ornaments of others; but ic 
would be endlefs to defcend to Particulars. Omiccing ochers, I 
fhall therefore ofily rake Notice of the Tortoife-Shell, by teafon-a 
great deal of Dexterity; appears even in the fimplicicy of chat 
Animial’s Skeleton. For, befides, chat the Shell is a ftout guard 
to the Body, and affords a fafe Retreat to the Head, Legs, and 
Tail, which ic withdraws wichin the Shell wpon any Danger; 
befides this, I fay, the Shell fuppliecti the place of all che Bones 
inthe Body, except thofe of the extreme Parrs, the Head, and 
Neck, and ché four Legs, and Tail. So char at firft fight; ix is 
fomewhat furprizing ro fee a compleat Skeleton confifting of fo 
{mall a number of Bones, and thé¢y abundantly fufficient for the 


Creature’s ufe, : | Gd pois 
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‘Guard, ‘dre armed, <fome ‘with: Hors (4); fome bi 
with fharp Quills and. Prickles:(5),:fome with — 
- Glaws, fome with Stings (||) ; fome can fhift and — 


-\ 


eee 


(4) Dente timentur Apri, defendunt cornua Tatros 3° 0% 

— Inbelles Dama quid nifi prada fumus ? Martel. 13 Epig. 946 
(3) The Hedgehog being an helplefs, flow, an’ patient Ani- © 
mal, is accofdingly guarded with Prickles, and a Power of rol z 
‘ling ic: felfin them. . Clavis terebrari fibi pedes, ¢y difcindi vif- — 
era patientiffime ferebat, omnes cultri idus fine gemitu plufquam — 
“Sartana nobilitate »concoquens.. Borrichius in Blafi de Ecuno-a 
Pannicilum carnofum amplexabatur, Mufculus pene circulars, ad- — 
anivande fabvicea, lacinias Juas ad pedes, caudam, caput, varie exé ] 
- sporrigens, cujus minilterio Echinus fe. ad atbitrium in orvem- con=— 

ie pdhite +A Dans ia: Blahide weg xo. easisalyr iS 
mS, aw pillfte licet digitosteftudine pungat acuta, «| \ i ge 
M4 9 \Cortice depofitomolls Echinus erit. Martial. L. 13. Epigr 86. 
(|) The. Sting of -a Wasp, or Bee, &c is.fo pretty a piece of — 
“Work, that it is worth raking Notice of, fo»far as T have “not ~ 
found others to have’ fpoken,:of ic... Orhers .have obferved «the © 
Sting-to..be an hollow. Tube, wich a bag of fharp penccracing © 
Juice (its Poifon) joinedto the end:of ic wichin the Bedy of » 
the Wafp, which is, in Stinging, injeCted into the Flefh through — 
he Tube. Bur there are befides this,.cwo fmall, tharp, bearded — 
: Spears, lying within this Tube of Scingy as in a Sheath. Ima 
é oWafp’s Sting I counted eight Beards.on the:fide of each Spear, | 
Jee fomewhat like the Beards of Fifk-hooks.» Thefe Spears inthe’ 
. “Sting, or Sheath, Jieone with its Point a ltetle before chat of the © 
other: asis reprefented: in Fig. 21. to be ready (1 conceive) to. 
. »be-firft darted into the Flefh, which being once fixeds by means — 
~“Lofvits: foremoft Beard, che other then trikes in) too, and fo — 
ethey alternately pierce deeper: and: deeper, their Beards raking © 
a _ gmore-and more hold in the: Flefh ; after .which the-Sheath or 
... §8eing follows,' to-convey the Poyfon’ inco’ the wound. . Which 
eit Itharte may pierce thebetreryitisdrawn>into:a Poinr,with a fmall- 
| flit'a dirdle -below: that Point, for che two Spears to come out at.) 
. By means of ‘this. pretey Mechanifm ia che Sting ir-isy chat the- 
» -ESting when Vout of; the Body, and eparted from it, is able to” 
ed Se and ‘fling-us::'and by means of the! Beards being lodged 
‘ deep in the Flethytescomes to pafs chariBees. leave their Stings 
obehind::them, when: they are difturbeds before they have xime- 


A 


| to withdraw their Spears into their Scabbard, In Fig. .21.-is 
Rea 68 % Fe oie 
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Chap: XIV. Self Preferdation == AT 
change their Colours (6), fome can-make their = 
~ efeape by the help of their Wings, and others by | 
> the {wiftnefs of their Feet, fome can fcreen them- 
felves by diving in the Waters, others by tinging ~ 
and difordering the Waters (7) can make their - 
efcape ; and fome can guard their Bodies'even it 
the very Flames, by the EjeCtion of the bie of 

‘ | ther 


reprefenred. thé rivo Spears ‘a8 chey lie in the Sting. In Fig. 226 
the two Spears ate reprefented when fqueezed out of their Scab- 
bard, the Stig} in which latter,” Fig. Ac bis the Sting, cd, and 
be che rwo-bearded Spears thruft onc. . 
») (6) The Chameleon is fufficiently famed on this Account, Bé- 
fides which, Pliny cells us ot a \Beaft as big as an Ox, called the 
| Tarandus, thar. when he pleafech affumes’ the Colour of an Affe, 
and Colorem omnium fruticum, arboruin, florum, locorumque reddit 
in quibus latet’metuens, ideoque ravo capitur: Plin. |. 8. c. 346 
-. How true this is there» may be fome Reafon to doubr; bue if 
any Truth’be’ in the Story, it may be from the Animals chufin 
fuch Company, or Places, as are agreeable to its Colour: as” 
have feen in divets Caterpifars, and other Infects, who 1 be- 
lieve were not able to change their Colour, from one Colour to - 
another; yet have conftanily obferved to fix themfelves to fuch 
things as were of the fame Colour ; by which means they dodge ' 
the Spettatoi’s Eye. Thus the Caterpillar chat feeds on’ Fider, 
Thave moré than’ once feen fo'cuinningly adhering to’ che fmail 
Branéhes of the fame Colour, chat ic might be eafily miftaken 
for a fmall Stick, even by a careful View. So a large green 
‘Caterpillar ‘that feeds on Svckthorn, ard divers others. To 
‘which “I niay add the prodigiots Sagacity of the Icbnewmon-Flies 
that make’'the Kérmes, (for of that Tribe all I ever ‘faw, pi 
‘how: aftificidlly they noc only inclofe cheir Eggs within thac 
gummy Skin‘or Shell, bur alfo fo well humour the Colour of | 
the Wood they adhere to by various’Stréaks and Colours, chat ic 
is not eafy to diftinguifh them from the Wood it felf. 
“"€7) Contra metum qs vim; fuis fe arms quaque defendit.’ Core 
“nibus Tayi, Apri dentibus, morfu Leones, aliz fuga fey ali@ oceul- 
“Patione tutanturs ‘atramentt effufione Sepix, torpore. Forpedinese 
Multa etiam infectantes odoris intollerabili-feeditate depelunt. \Ci- 
cere de Nat. Deor, L. 2, Sie lh um 


Bh. | ; ee (8) A Knighs 
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their Bodies (8), fome by their accurate Smell, — 
Sight, or Hearing, can forefee Dangers (9); others by 

their natura! Craft can prevent or efeape them (10); _ 

others by their uncouth Noife (18), by the horrid — 

Afpect, and ugly Gefticulations of their Body (12) ; 

and fome even by the Power of their Excrements, 
and their Stink (43) can annoy their RET: and 

t is : ecure 


(tremens 


— (8) AKnight called Corvin? at Rome, caft a Salamander into 
the Fire, which prefently fwelled, and then vomited ftore of 
thick flinsy Matter, which put out the Coals, to which the Sa- 
lamandey prefently retired, putting them out again in the fame 
manner, as foon as they rekindled, and by this means faved it 
: Self from che force of the Fire for rhe fpace of rwo Hours. After 
; which, ic lived nine Months. Vid. Philof. Tranfact. Nr. 23. im 
ee) Lowth:; Abridg. Vol. 2.-p. 886. Beis | 
(9) Pliny gives an Inftance-in each, [. ro. ce. 69... Aquila cle 
tins cernunt, (quam homies; } Vu/tures fagacits odorantuy s li- 
quidins audiunt Talpe obruta terra, tam denfo atque furdo nature 
elemento, . Ooh hoe 
(ie) The Deubling of the Hare before fhe goes to Form, there- 
‘by to dodge and deceive Dogs, although a vulgar Obfervation, 
inp isa notable Inftinct, for an Animal lefs famed for cunning than 
the Fox, and fome others. 0 Til eee 
a (11) Ic ts natural for many Quadrupeds, Birds, and Serpents, 
not only to. put on a torvous angry Afpect, when in Danger’; but 
init to fnarl, hifs, or by fome other Noife deter their Adver- 
hiss 4 ary. : ; . > 
(12) The Fynx or Wryneck, alchough a Bird of very beautiful 
‘Feathers, and confequentiy far enough from being any way ter- — 
Bai ‘rible; yet being in Danger, hath fuch odd Contortions of its 
Neck, and Motions of irs Head, that I remember have fcared 
ie ‘me, when I was a Boy, from taking their Nefts, or touching 
_*  :the Bird.; daring no more to venture my Haad into their Holes, 
He than if a Serpent had lodged in it. Neh aso v; 
. ~ (13) Bonafus tvetur fe calcibus ¢y flercore, quod ab fe quater- 
HR paffibus (crium jugerum longitudine, Plin. Nat. Hifte-l. 8. 
€.1§.:| ejaculatur, quod fepe comburit adeo ut deglabrentur caness 
-_ ~ Ray Synopf. Quadr, p. 716 : wate 
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Chap. XIV. SelfPrefervation 
fecure themfelves: And againft fome (14) the Di- 
Vine Providence it felf hath provided aGuard. 
By fuch Shifts and Means as thefe, a fufficient 


Guard is miniftered to every Species of ‘Animals, 


-imits proper refpedtive Place ; abundantly enough - 


out 4 Grout 
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to fecure the Species from Deftrudtion,.and to keep | 


up that Balance, which I have formerly thewed; 
is in the World among every, and all the Species 
of Animals; but) yet not enough to fecure Indivi- 
¢luais from becoming a Prey to Man, or to other 


Creatures, _ 


, : y gay: ' 


Camelus Peruvianus.Glama didtus neminem offendit, {ed miro ad 
- moduim ingenio fe ab illata vindicat injuria, nimirum vomitu ve! cibi, 

vel hymoris in vexantem retror{um cum impetu ejaculato, ob proven. 
Sangeet longitudinem: Id. ib. p.t46.0 >> te 

Tzquiepatl,( Anglice Squnck Prat.) and one thae I faw diey 
Kalled. a Stonck) cum quis eam infectatur, fundit cum ventris cre 
pitu halitum fetidiffimum : quin ipfa tota tetervimum exbalat odo- 
vem, dy urina flercufque eft fetidifimum, atque adeo pejtilens, ut 
nibil fit veperire in noltvo orbe, cui in bac re poffit comparari : quo 
fit, ut in periculo conftituta, urinam gy faces ad-8-pluriumve. pale 


{uum intervallum ejiciat, hoc modo fe ab omnibus vindicans injuriis, . 


ac veftes inficiens maculis iuteis indelebilibus, (ye nunquam: fatis 
perfpirante odore : alias innoxium Animal eduleque, hac fold ratiene 
borrendiffimum, Id.-ib. p. 182. | iets erty ie 
- Si Accipitur Ardeam'in fublimi moleftat, flercore immiffo in. pene 
nas ejus, eas putrefcere facit ; uti Solinus:fcribit de: Bonafe, &cs 


Ita ¢y Lupus urinam fpargit in perfequentem. | Olaus Mag. Hifts 


Bag, GiAT ge igtns 2931's beh ae eet a de { 
\ (14) Thus againft the Crocodile, which can catch its Prey only 
betore it, not’on one fide. So the) Sharky of which take my 


often-commended Friend Dr. Sloane’s Obfervation : Jt hath this, — 


particular to it, with fome others of its:own) Tribe, that: the Mouth 
is in its under Part, fo that. it mujft turn the Belly upwards to 
prey. And was it nét for that: time that itsis inturning, inwhich 
the purfued Fifhesi efcape, theve would be nothing that.could avoid 
it ; for it is very quick in Swimming, and hath a vaft Strength, 


with the largelt Swallow. of any Fifhsand, is very deveuring.. Sloane's 


Voyage to Jamaica, Pag2300) 0 Ve Cea 
f sis | Pa ae | 
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the one in intrapping (15) and captivating, being 
in fome Meafure equivalent to that. of the other im 
evading, is as excellent a means for the -maintain- 
ing the. one, as preferving the other; and if well, 
a confidered, argues the Contrivance of the infinitely, 
.. wife Creator and Preferver of the World.’ 
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*AHERE is now only one thing more: of the 
& “ten Things in’common'to Animals, and that 
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6s) SeeChapy Tre Mate 87s 818 -RUGHIY ANDO BS! Dam 
© (x) Spontaneous Generation is a Dottrine fo generally explod- 
ed, thac I fhall not undertake che difproofiofiit. dty1s fo eVie 
~ dent, thacvall. Animals,, yea and |. Vegerables:. toa}; owe their Pro- 
duction to Parent-Animals and Vegetables; that Ihave ofren ad- 
miréd.at'the Sloth and Prejudices of the ancient Philofophers, 


_ Saw Flies, Frogs, and Lice, for inftance, to be Male and Female, 
. and accordingly to: engender,.lay Eggs, dye. they could rever 
jmagine ‘any-of thefé Creatures fhould be: {pontaneoufly produ- 
 . eed, efpecially in fo Romantick a. manner, as inirhe Glouds 5: as 
| they “particularly thought: Frogs. were, and thar they. dropped 
; \down in Showers of Rain. ‘For an-anfwer»to: this,cafe,of Frogs, 


-nious and learned Friend, the great Mr. Rayerequefted: of me, 


[> oan: 


God manifefted, Bic -p. 365. 
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is what relates to their Generation (1), and Confer. q 
eat or ete Pee ee | 


§in fo eafily taking upos truft the Ariftotelian, on.rather, the | 
egyptian Dottrines of Aquivocal Generations; sthatowhen they 


I fhall refer to a Relation:of my own, which:my late.moft inge- — , 
a _and was pleafed*to publifh in his laft Edition, of shis\Wifdom of . 
pt ie ee 


SE ah Po a ae: jth Bit Ng a ar IN ETL : TAA Sa 
age ts«OF Animals, Bec. Book IV. 
: Creatures, as their Neceflities of Life require. To 
which purpofe the natural Sagacity and Craft of 


) fr ees We ES oe. ea RR a A 7 
Chap. XIV. The Generation, &c. Rie 
Bur fome will yer affert che Raining. of. Frogs among which. 
the curicus Dr. Plot is fomewhar of this Opinion ; telling us of. oe 
Frogs found on the Leads of the Ld Affon’sGacehoufe at Tixalin’  - 
_ Stafford fire, which he thinks by fome fuch means came there; © 
_ asalfo on the Bowling-Green frequently after'a Shower of Raim? =. 
» Plot's Hift.: Stagly Cy Ip §) 478 9 dhe 3 fs ‘rep ean’ et 
_ But we may cake a Judgment of this, and an Hundred fuch 
 Jike Reports, to be met with in confiderable Auchors, from ocher 
rhe like Reports chat have been betrer incuired into. In a Scar 
- city in Silefia, a mighty Rumour was fpread of its raining 
— Millet-Seed. But the Matter being inquired into, "twas found ta Ae 
be.only the Seeds of..the.Ivjrleaved.Speedmel,...or. fmall.Henbit. S 
growing in che place in great plenty. Zphe. Germ. An. 3. Objer. . 
40. So. in, the: Archipelago. it was thoughr~Afhes: were rained, 
Ships being covered gherewith at One Hundred. Leagues diftance, 
But in all probabilicy :it was from an Eruption of Ve/uvivs, that 
_ then happened. About Warmiffer in. Wilts, “twas reported it 
pained Wheat... Buc aningenious Obferver, Mr. Cole, found it to 
_ be only Ivy-Berries blowa thither inva.confiderabe Quantity by 
-aTempeft. In. the Year 1696, .at Cranfiead near Wrotham in 
Kent, a Pafture-Field. was over-{pread with ‘little young Whitings, 
i ppenoletnte: fall from. the Clouds)in,a, Tempeft of Thunder and 
Raid.. Buc doubrlefs hey were. bronght. thicher with: Waters 
from the Sea, by-the Tempeft, Vidi the fore-commended “Mr, 
 Lowth, Abridg. Phil, Tranf{ V. 2. pe 443, 144- naa SO 
_~ Neither needeth it to feem ftrange, thac Athes, Jay-Berries, 
| {mall Fifhes, or, young Frogs, (which yee may have fome,other 
Conveyance;) fhould, be thas tran{porced. by tempeftuous Winds, ae 
- confidering to whar Diftance, and,in what Quantities the Sea © 
‘Waters, were carried bythe Great, Storm, Nov. 26. 1 70uiuee > ae 
_which.an ingenious.Briend feat me thefe,Accounts from Lemes 
“yn Suffes, viz. That a Phyfician. travelling foon after. the. Storm, Bei 
to Fifehurft, twenty, Miles. from the Sea, ashe rode. along pluckt ae 
fome Tops. of Hedges, and chawing them, found them Salts that = — 
- fome Grapes’ hanging on the Vines at Lewes, mere fo too, thap 
Myr. Williamfon; Retfor of Ripe, found the Twigs in hisGarden 
Salt the Monday. after the Storm, and others. obferved the fame = 
aWeek. after s that. the Grafs of the Downs about Lewes,.war fo 
Salt, that-the Sheep. would not feed. till “Hunger compelled them: - 
and. that the Miller of Berwick, (three Miles from, the Sea,) ate 
_ tempting, with his Man, to {ecure his Mill, were fo. wafhed. with 
- Flafhes of Sea-water, like. the Breakings of Waves againft the 
“Rocks, that,they were almoft ftrangled therewith, and forced to 
‘give ever their Attampt. 9 
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vation of their Species (2) by that means. It would. 
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not be feemly to advance far’ in this admirable. 


Work of God ; neither fhall I at all infift upon 


that of Man for the fame reafon. And as for the: 


Irrationals (3), I fhall confine my felf to thefe five - 


Matters. 


yer eas & Their 
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‘1 called chis Dottrine of Aquivocal: Generation, an Feyptian: 


Doérine, becaufe probably it had its: Rife in Aigypt, co falve thé 


Hypothefis of the Production of- Men afd other Animals ouc of: 
the Earch, by the he!p of the Sun’s Heat. To prove which, the 
Egyptians, (as Diodor. Sicul. faich,) praduce this Obfervation, That 
about Thebes, when the Earth is’ moiftened by the Nile; by the in- 
tenfe Heat of the Sut, an “innumerable multitude of Mice, do 
{pring out./ From’ whence he infers, chat‘ all kind of ‘Animals’ 
“might as well ar firft come likewife out ’of the Earth: And 
‘from thefe the learned Bifhop Stillingfleet thinks ovher Writers, 
as Ovid, Mela, Pliny, &c. have, without examining’ ics Truth, 


\ 


Book I Chap.*r. , 
The before-commended Dr. Harris, from the Obfervatiots 
of -Dr. Harvey, Sr: Malpighi, Dr. de Graaf, and Mr. Leewen* 
‘hoeck infers three Things concerning Generation» as highly pro- 


taken up the fame Hypothefis. V. $rillingfleet’s Orig. Sacr. Part 2. 


— bables 4.“ That- Animals “are ex: Animaleulo. .' That: the Ani- 


malcules are originally in femine Marium, (5 nonin Feminis. 3. 
That they can never come’ forward, or ‘be formed into’ Animals of 
the vefpective Kind,«without: the Ova ‘in Peminis,. His Proofs 
3 Iuftrations, fee undér the word Generationin his Lex. Techn. 

Obs (Qe Hh et Se 2 Restd aia) wees, aN | PEIN ‘a i Watts : 4 
fe (2) At certé Natura, fi fieri potuiffet, maximé optaffet fuum 


Opificium effe immortale*: quod cum per materiam non liceret (nam - 


Gud mmanomen% carne effcompofitum, incorruptibile effe non potest) 
Jubfidium quod potuit ipfi ad immortalitatem eft fabricata, fapientis 
“cujufdam urbis conditoris exemplo, &c. Natn mirabilem quandam 
“rationem invenit, quo modo in'demortui animalis locum, novum aliud 
faficiat.. Galen de UL Part. I. r4e ce. 2. 8 
} (3) Animantia Bruta Obftetricibus non indigent inedendo Partu, 


chm. indita Nature vi Umbilicus feip[um occludat, Ol, Rudbeck . 
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1, Their natural Sagacity in chufing the fitteft - ‘ 
Places to repofite their Eges and Young. paid aie | 
‘2, The fitteft Times and Seafons they make Ufe 
of for their Generation. = a 
‘3. The dye and ftated Number of their Young. 
4. Their Diligence and earneft Concern in their 
BcebUaer tip, S200) iy Me eT) g's he 
‘5. Vheir Faculty of feeding them, and their Art 
and Sagacity exerted therein. ) agra 
‘4. The natural Sagacity of irrational Animals 
in.chufing the fitteft Places to repofite their Eggs 
‘and Young. Of this I have given larger Hints 
already than I needed to have done, when I {pake 
‘of the Architecture (4) of Animals, intending then 
to have wholly pafled by this “Bufinefs of Genera- 
tion. I fhall therefore now only fuperadd a few 
‘other Inftances, the more to illuftrate this mat- 
Seely ss aes E en a eee 
< It hath been already fhewn, and will hereafter 
(s) further appear, that the Places in which the fe- 
 veral Species of “Animals lay up their Eggs and 
* Young are the ‘beft for that purpofe; Waters (6) 
Pena ees ys pee Ae ‘at ; or : 
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(4) Chap. 13, 
; (bok VIII. Chap. 6. 4 Mh 
©) (6) The Ephemeron, as ic is an wnufual-and fpecial Inftance of © 
the Brevity of Life;"fo I take to be a wonderful Inftance of the 
_ fpecial Care and Providence of God in the Confervation of the 
Species of that Animal: For, 1. As an ‘Animal, whofe Life is. 
determined in about five or fx Hours time, (viz. from about fix 
in the Evening, ‘till about eleven a ‘Clock at Night,) needs no 
Food ; fo neither doth the Ephemeron eat, after ic is become a- 
Fly) 2. "As to irs Generation, In chofe “five Hours of its Lite, it 
performs thar, andvall other neceflary Offices of ics Life. For 
in che beginning of: its Life, ic fheds its Coat; and that being 
done, and the poor little Animal! thereby rendered Light and _ 
wi it Spends the reft of ics fhore time in frisking over thé 


a he ac tate ae 


Waters, 


ay VI. Aetiee Viral 7%, ea. been P ‘i a oe’, 
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for one, Flefh-for another, Holes in Wood (7), 
Earth, or Stone.(3) for others, and: Nefts for others 5 
and we fhall find, that fo ardent is the Propenfity 
of all Animals, even of the meaneft Infeéts to get 
a fit place for’ the Propagation of their Young, 
that, as will hereafter appear, there is’ fearce any ~ 
thing that efcapeth the Inqueft of thofe little {ubtile: 
Creatures. But -befides all this, there are: two or 
three things more obfervable, which plainly argue 
the Inftinét of fome fuperiour rational Being. As; 
01. The compleat. and neat Order which many 
Creatures obferve in laying up their Seed or Eggs 
in proper Repofitories. Of which I fhall fpeak in 
another place (9). ETE) Ss by Bo get aie 
.,@. The fuitable Apparatus in every Creature’s 
Body for the laying up its Eggs, Seed, or Young 
| 4m their proper :place.: It would be as endlefs-ag 
 needlefs to name all Particulars, and therefore .an 
+ Inftance or twofof:the Infec& Tribe. may ferve for a 
Specimen in ; this, place, *till I come to other; Par, 
4 ticulars.. Thus. Infeéis, who haveoneither, Feet as - 
a dapted to fcratch, nor Nofes ta/dig,: nor.can make 
‘il We ee ee ea ane 


TS 


Waters, and at the fame time the Female droppeth hen Eggs oa 
ae the Waters, and the Male his Sperm2onm: them to impregnate 
a; them;:/ Thefe Bags are {ptead aboue by the: Waters, defcend to 
rhe bottom by theirown Graviry, and:are hatched by the warmth 
of: the Sun inco lictle Worms, «which make’ chemfelves Cafes in 
the'Clay, and feed.on the fame withoue any need of parenral - 
Care: Vid. Ephem. vite, wanflated iby Dr. Fjfon from Swam- 
camerdams ‘(See alfo:Book VIII. Chap. 6:: Note 17.5 ogee Ooty te 
2 o(7) Ve Chap.'43.. Note 2. and Book VILE Chap. 6.0) ¢ 200 
» (8) The Worms in’ Chap. ux. Note 22. (breed im: the: Holes, 
ghey gnaw in. Stone, as is manifeft. from) their. Eggs found 
Co Splammbisieris tig PSE aH bs 3 | 4b Rp gnraGhake z 


5 AA A voces ote She ee ‘(16) Nay 


m 


‘ eid 


. er they have either to extend. the: Abdomen (10), | 


Chap: XIV. 
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(to) Many, if not moft Flies, efpecially thofe of the Flefh- 


 Fly-kind, have.a Faculty of extending their’ Uropygia, and 
thereby are enabled to thruft their Eggs into convenient Holes, 


and Receptacles for their Young, in Flefh, and wharever, ¢lfe 


~ ghey Fly-blow. But none more remarkable than the Horfe Fly, 


called. by ‘Pennings in Mouffer, (p. 62.), Zxcasse@ , 1. e, Civut 
cauda, and the Whame.or Burrel- Fly, which is-vexatious to Horfes 


in Summer, not, by ftinging them, bur only by their bombylious 


Noife, or tickling them in laying their Nits, or Eggs on their 
Hair; which they do in a'very dextrous manner, by tbruttiig 
out their Vropygia, bending them up, and. by gentle, flighe 


‘Touches, fticking the, Eggs to, the Hair of. the Legs, Shoulders, 


and Necks, commonly of Horfes ; fo. that Horfes. which. go a- 
broad, and are feldom. drefled, are fomewhar, difcolcured by 
the numerous. Nits adhering cothetg Hair... iiihe 
-. Having mentioned fo much of the .Generation, of this Infee, 
although it be a litcle. out of the way, I hope Ifhallbe excufed | 


taking Notice of che long-tailed Maggor, which is che Produ& + | 


thefe Nits or Eggs, called by Dr. Plot... Eyvcay glebra, [,cr rather 


Eula Scabra,it thould be} caudata aquatico-arbores, ie being found — 
in. ‘the. Water. ofan hollow Tree. This I mention, as being a~ 
-fingular and remarkable, Work. of God,...not-fo much, for its 


being utterly-unlike,to irs, Parene Bee-like-Fly, as for the wile 
Provifion made for it by its, long Tail: which is fo, joymted 
at certain. diftances, from the Body, ..as that. t can. be with- 
drawn, or fheathed,one-Part, within ancther,to, what length the 


Maggor pleafech, fo as,to,enable it to reach the bottom of very © — 


fhallow, or deeper, Waters, for the garhering of Food. Ar the 
end. of this, capering Tail-is a Rami ation of: Fibrilla, or {mall 


Hairs, reprefenting (when, fpread) a Stax; ,.with the help. of 


which fpread..out on the..top of the Waters, it is enabled. to 
Hang, making. by thar,means, 4 fina/l_ Depreffion or Concavity 


4, 


onthe Surface of the. Water. In the,midft. ‘of, this. Star, t 


imagine the Maggor takes in Air, there being a, Perforation, 


which with a Microfcope. I could, perceive to, be open,, and 


by the Star to bevguarded againft the Incusfion of the Wa- > 
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and thereby reach the commodious. Places they 


could not otherwife come at; or elfe they have 


fome aculeous Part or Inftrument to terebrate, and 


make way for their Eggs into the Root (11), 
Trunk (12), Fruit (13), Leaves (14), and the ten- 


\ - 


(11) The Excrefcences on the Roots of Cabbages, Turneps, and 
divers other Plants have always a Maggor in them: bur what’ 
the Animal is that thus makes its way to the Roor under 
Ground, whether Ichneumon, Phalena, or rather Scarab, (which 
I moft fufpett ) I could never difcover, being noc able to bring 
rhem to any thing in Boxes. 
~ (12)1 prefume they are only of the Ichneumon-Fly-kind, chac 
have cheir Generation in the Trunks of Vegetables. In Mal- 
pighi de Galle, Fig. 61, is a good Cur of the govry Excref- 
cences, or rather Tumors of the Briar-ftalk : from which pro- 
ceeds a {mall black Ichneumon-Fly, with red Legs; black fmooth, 
joynted Antenna s pretty larg: Thorax, and fhort, round Belly, 


of the fhape of an Hearr. Ic leapeth as a Flea. The Male, 


(as in other Infeéts,) is leffer than che Female, and very ve- 


‘nerous ; in fpite of Danger, getting upon thc Female, whom 


they beac and tickle wich their Breeches and Horns, to excite 
; Ging 2 a Ay 2d (Es Reka ae Ry SOs weg 


_ them roa Coit, 


* “Another example of Generation in the Trunks of Vegetables 
fhall be from the Papers of my often-commended Friend’ Mr: 
Ray, which are in my Hands, and that is an Obfervation of the 


der 


ingenious Dr. Nath. Wood: I have (faith he) lately obferved — 


many Eggs in the common Rufh.” One fort are little tran{parent 


_. Eggs, in fhape fomewhat like a Pear, or Retort, lying within the 


Skin, upon, or in the Medulla, juft againft a browni(h Spot on 
the out.fite of the Rufh ,; which is apparently the Cicatrix of the 
wound made by the Fly, when fhe ‘puts her Eggs there. Another 
ind is much longer, and not fo tranfparent, of a Jong oval, or ra= 
ther cylindrical Form : fix, eight, or more, fie commonly together, 
acrofs the Rufh, parallel to each other like the Teeth of a Comb, 
and are as long as the Breadth of the Ruff. Lecter from Kilkenny 


‘an Ireland, Apr. 28. 1697. 


yey 3 Book VIII. Chap. 6 Note 4. 
(14) I have in Chap. 13. Note 19; and Book VIII. Chap. 6. 


Notes 5, 6, taken notice of the Nidification and Generation of 


fome Infetts on the Leaves of Vegetables, and fhall therefore - 


fos 


- Chap. XIV. si of Animals. sc 


der Buds of Vegetables (15), or fome other fuch 


curious and fecure Method they are never deftitute 


of. To which we may add, 3 : 
3. The natural Poyfon (|), (or what can I call 


-it,) which many or moft of the Creatures, laft in- 


tended, have to caufe the Germination of fuch Balls, 


‘Cafes, and other commodious Repofitories as are 


an admirable Lodgment to the Eggs and Young, 


that particularly afhft in the Incubation and Hatch- 


ing the Young, and then afford them fufficient 


: Food and Nourifhment in all their Wympha-State, 


in which they need Food; and are afterwards 
tp | commodious 


for the Uluftration of this place, chufe an uncommon Exam- 


ple out of the Scarab-kind, (the Generation of which Tribe"hath 
not been as yet mentioned,) and that 1s of a fmall Scarab bred 


> inthe very Tips of Elm-leaves. Thefe Leaves in Summer may be 


obferved to be, many of them, dry and dead, as alfo turgid: 
in which lieth a dirty, whitifh, rough Maggot. From which 
proceeds a Beetle of the fmalleft kind, of @ light Wee/le cofour, 
that Ieapech like a Grafhopper, although its Legs are but fhore, 


_ Irs Eyes are blackifh, Vaginz thin, and prettily furrowed, wich 
many Concavities in them ; fmall club-headed Antennz, anda 


long Roftrum like a Probofcis. 


The fame, or much like this, I have met with’ on the Tips 


of Oaken and Holly-leaves. How the Scarab lays its Eggs in the 
Leaf, whether by terrebrating the Leaf, or whether the Afaggot, 
when hatched, doth ir, I could never fee. But wich great Dex- 


tericy ic makes its way between the upper and under Membranes 


of the Leaf; feeding upon the parenchymous Part thereof, 
Its Head is flenderer and fharper than of moft Maggots, as if 
made on purpofe for this Work; bue yer I have often won- 
dered at their Artifice in fo nicely feparating the Membranes 
of tlie Z/m-leaf, without breaking them, and endangering their 
own tumbling our of them, confidering how thin and very ten= 
der the’Skins of that Leaf (particularly) are. EEN ' 

(15) See Book VIII, Chap. 6. Note 24. 

(i) See Book VIII, Chap. 8. to Note 26, &Xc. 
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commodious Houfts and Beds for thém in. their ~ 
Anrelia-State, till they are able''to break Prifon, 
fly abroad, and fhift for themfelves. But'this fhall 
"3 taken Notice of, when I come to treat of In- 
--& As irrational Animals chufe the fitteft Place, 
{o alfo the fitteft Times and Seafons for their Ge- 
meration. ‘Some indeed are indifferent to all Times, 
but others make ufe of peculiar Seafons’ (16). 


“Thofe, for inftance, whofe Provifions are. ready’ at 


all Seafons, or who are under the Tuition of Man, | 
‘produce their Young without any great regard ‘to 
Heat or Cold, Wet or Dry, Summer or Winter. 
‘But others, whofe Provifions are peculiar, and only. 


to be,met with at certain Seafons of the Year, or 
who, by their Migration and Change of Place, 


are tied upto certain Seafons; thefe (as if en-— 
dowed with a natural Care and Forefight of what 
fhall happen) do accordingly lay, hatch,.and nurfe 
up their Young in the moft proper Seafons ‘of all 


the Yearfor their.parpofe: as in Spring,. or Sum- 


mer, the times of plenty of Provifions, the times 
of warinth for Incubation, and the moft proper 


 Seafons to breed up their Young, till they are 
‘able to fhift for themfelves, and can range about 
' for Food, and {eek places of Retreat and Safery, 


by flying long Flights as well as their Progeni- 
tors, and ‘paffing into far diftant Regions, which 
(when others fail) afford thofe helplefs Creatures the 


‘“Neceflaries of Life. | rivet “Rhea ariiad 
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-°3. To the fpecial Seafons, Imay ‘add the pecu- 4 
’ Jiar-Nomber of’ Young produced by the Irrational 
Creatures.’ Of which I have already taken fome | 
notice, when I fpake of the Balance of Ani- 
mals (17). Now, if there ‘was not a great deal 
‘more than Chance in this Matter, even a wife 
‘Government of the Creation, it could never hap- 
_ pen that every. Species of Animals fhould be tied 
- “up to a certain Rate and Proportion of its In- 
‘creafe ; the moft ufeful, would not be the moft 
fruitful, and the moft pernicious produce the few- 
eft Young,’ as I have -obferved it commonly is. 
~ - Neither would every Species produce fuch a cer- | 
_. ‘tain Rate as it is only able to breed up. But ‘all 
- would be in a confufed, huddled State. Inftead 
_ of which; on the contrary, we find every thing 
in’ compleat Order ; the Balance of Genera, ‘Spe- 
cies and Individuals always proportionate and 
even ; the Balance of Sexes the fame ; moft Crea- 
tures tied up to their due Stint and Number of 
‘Young, without their own Power and Choice,and 
-others (particularly of the winged Kind (18)) 
producing their due Number at their’ Choice-and 
ie her Be Gia we ah Maree 


(18) Mr. Ray alledges good Reafons to conclude, that al- 
_ though Birds have'nor.an exact Power, of. numbering, yet,,thac 
they have of diftinguifhing many from. few, and knowing when. ~ 
they come near to a certain Number ;.and) that they havesic 
-in their-Power to lay many or few Eggs... All which: he. mant- 
-fefteth from: Hens, and. other domeftick Fowls, laying many 
-more Eggs when they are withdrawn, than when not,.\.Whi¢h . 
holds in swild aswell as domeftick, Birds, as appears from. Dr. 
~ Lifier’s Experiment in withdrawing a Swallow’s Eggs, which by 


-  thac means laid nineteen Eggs fucceffively before fhe.gave.oyer. , De 
Vi Ray’s Wifdom of God, &c. p. 137+ ae z's 
i (19) Palumbes oe 
a ae Ke, om 


Lye A oie 


fs 


ase The Generation” Book TY.- 

| Pleafure ; fome large Numbers, but not more than 
they can cover, feed, and fofter ; others fewer, but 
as many as they can well nurfe and breed 
up. Which minds me, fiat 


_ gthly.Of the Diligence and earneft Concern which 
irrational Animals have of the Production, and | 
Breeding up their Young. And ‘here ‘I have al- 
ready taken notice of their Seyi, or natural 
Affection, and with what Zeal they feed and de- 
tend their Young. ‘To which may: be added thefe 
CWI ADIN ES. scree tndhin yosi peo cock yes ¥} 
1. The wonderful Inftiné of Incubation. | It is 
Utterly impoffible, that ever unthinking untaught 
Animals fhould take to that only Method of hatch- 
ing their Young, was it not. umnplanted in their 
Nature by the infinitely wife Creator. But fo ar- 
dent is their Defire, fo unwearied 1s their Patience 
when they are engaged in that Bufinefs, that they 
will abide their Nefts for feveral Weeks, deny 
themfelves the Pleafures, and even the Neceflaries 
of Life; fome of them even ftarving themfelves 
almoft, rather than hazard their Eggs, to get Food, 
‘and others either performing the Office by turns (19), 
or elfe the one kindly feeking out, and catrying 
Food to the other (20), engaged in the Office of In- 
. - eubation. 


: f Nk i Sei 4 


(19) Palumbes incubat famina poft meridiand in matutinun, 
catero mas. Columba incubant ambo, interdix Mas, tioctu Femina. 
Plin. Nac. Hift I. to. c. $8. ny Bb ig: iodendle oe 
(20) Of the common Crow, Mr. Willughby faith, The Ferniales 

‘only fit, and that diligently the Males in the mean time bring them 
Viduals, as Aviftotle faith. In moft other Birds, which pair toge- 
ther, the Male and Female fit by turns, Ornithol. L. 2, Sette 
1, C. 2, §. 2. And have obferved the Females to be much 

fatter than che Males. ws 


(at) See 


ri 
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Chap. XV. = of Animals. 255 


" 


2. When the young ones are produced,. not on- 


_ dy with:what ‘Care do: they: feed and nurfe'them, 
_ but with what) furprizing' Courage do all of moft 
_ Creatures defend: them !: It is fomewhat ftrange to 


fee timid Creatures (22), who at other times are _ 
cowardly; to be full of Courage; and undaunted 


cat that time; 'to feé them furioufly and boldly 


‘encounter their Enemy; inftead of fly frony him; 


-and‘éxpofe themfelves to every Danger, rather than 


hazard; and forfaketheir Young.) 
With this: earneft Concern ofthe irrational Ani- 


_ -thals for their’ Young, we'may join in the - 


ae 


- foon as born (23), together with the willingnefs © 


. > -sthand laft Place, Their Faculty and Sagacity 
' of feeding them. Of which I fhall take notice of 


be) 


_ three things. 


\ 1. The Faculty of fuckling the Young, is an 
excellent {Provifion the Creator hath made for thofe 
helplefs Creatures, And here the agreeablenefs and 
fuitablenefs of that Food to young Creatures de- 
ferves particular Obfervation, as alfo their delight 


in it, and defire arid endeavours after it, even ds 


of all, even the moft favage and fierce Animals 


to 


+ 


Gx) See Book VII. Chapoiga 0) we 


(22) Volucribws Natura novam quandam Pullos éducandi, ras 


_ bionem excogitavit : ipfis enim precipuum quendam amorem in ea 


qua procrearunt ,ingeneravit, quo impulfa bellum. pro pullis.cuim fe- 
rocibys animalibus; que. anté declinarunt, intrepidé fufcipiunt, vie 


— Gumque ipfis convenientem fuppeditant; ‘Galen de Uf. Part. 1, 14¢ 


Ce ho. : . a) : 

» (23) In iis animantibus que lace aluntur, omnis fere cibus mae 
trum lactefcere incipit : eaque qua.paulo ante nata funt. fine mag's 
Sire, duce. natura, mammas appetunt; earumque ubertate faturan- 
‘ fie S ti, 


{ 


bed Se eh 


gubation. Butrof thefe Matters in 4 more proper 
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-king it. | 


_ omnia effe provida, folertifque vature, que multiplices fotus } 
ereant, ut Sues, ut Canes, his Mammarum data’ eft imultitudd 
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to part-withit, and.to adminifterit to their Young, 


yea, to teach and inftitute them 


st 


in the Art of t= 


And laftly, To name no.more, the curious Ap- 


-paratus which is made for this Service in the divers 


Species of Animals by: a due number of  Breafts 
proportionable to. the. Occafions: of ¢ach' Animal, - 


- (by. curious Glands in: thofe Breaftsto feparate that 


nutritive Juyce, the Milk, by Arteries: and Veins - 
to convey it to them, and. proper Rivulets: and — 


- Channels. to,.convey, it from: them, | with Duggs 


and Nipples placed in the moft convenient part of 
the Body (24) of each: Animal to adminifter it to 
their Young ; all thefe things, I fay, do manifeft- 
& proclaim the Care and: Wifdom of the great 
Wotennoti 4/ed tied) } sou ont eategoT 70 


’ 
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tur. Atque ut intelligamus nibil. horwn elle fortuitum, G hae 
es fetus pro- 


qua eafdem daucas babent. ea beftia, qua pauca gignunt, Cicer. 
d¢ Nat. Deor. L. 2. Confule quaque. Galen de Uf. Part: I, 14. Ce 
4. and |, 15. c. 7. , 
(24) Animalia folidipeda ¢y ruminantia: vel cornigera inter fe- 
mora’ Mammas babent, quorum Fetus flatim a partu pedibus ine 
Sfifiunt, quod matres inter laéandum non decumbant, ut Equa 


_ Afina, &c. Animalia digitata ¢y multipara.in medio\ventre,.feil. 
[patio ab. inguine.ad pelus..(inm Guniculo: ufque'ad: jugulum)  dupli- 


Cem, maminarum feriem fortita, funt; que omnia. decumbentia-ubera 


| fetibus, admovents ut Urfay.Leana, Sc. .Sivvero. bac in: foloine 


guine. Mammas: geverent, propria crura: inter:decumbendum fretis 


— accefumn.ad mammas nonnihil. prapedirent... Mulieribus: Mamme 


bine funt, ut dy Papille, nimirum ut latus lateri conformitervre~ 
Spondeat, (x nt alternatim»inf ais, adatere in: latussinter:fugendam 
tyanferatur, ne corpus ejus uni Leteri nimis affuefcens qioquo. modo 
incurvezur., Simia, bomoSylvefiris; 8c, Biat, Anate Animal; Rar. 
erat : DS ease ees a | 
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: Chap. KV 2 0 af Animals, 437 
* . g.As forfach Animals as doin another: man* 
* gerbreed up their Young, by finding out: Foods 

and putting it into their Mouths, the Provifion He 
- made in them for this Service-to ftrike, catch, to ) 

_ pouch, and convey their Prey and Food ‘to rheie AS) 

Young (25),)i8 very confiderable. ‘And fousalfo 
oe iy dws their» 


ve) ot 


Ps 


cd 


Cap. 6. de Cane ext Whartonos See here what Pliny hath alfo, 


reateft Ufe to enable them to carry the greater Loads to their 
Nefts at feveral Miles Diftance : as I have feen them do from 
feveral Miles beyond me, toa large Heronry above three Miles 
diftant from me. In which I have feen Plaife, and other Fifh, — 
fome Inches long, lying under the high Trees in which they 
build : and the curious and ingenious Owner thereof hath feen 
a large Eel conveyed by them, notwithftanding. the great An- , | 
noyance ic gave them in their Flight, by its twifting this way, e 
and that way about their Bodies. = oe 


$3 (26) This 
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their. tilda: in equally diftributing it among them, 
that among many, all fhall. be: duly, equally; and: 
in good Order, feds, j.. * 

3. There. is yet. another’ Infting remaining, of 
fach Animals as can neither. adminifter. Suck, to 


“their. Young, neither lay them in»places affording 


Food, nor can convey and bring them Food, but 
do with their F ges lay up Provifions for their fu- 
ture-Yoting. Somewhat ot this-isreported-of fome 
Birds (26); but I have my felf with Pleafure fre- 
quently feen fome of the Species of -Infects to carry 
ample Provifions into their dry and barten Cells, 
where they have fealed them carefully and cauti- - 
oully up with their Eggs,’ partly, ’tis like, for 
Incubation fake, and partly as an eafy Bed to lodge 
their Young ; but ‘chiefly for future Provifion for 
their Young, in ‘their’ ean, Bs. when peau 
Handi in mared ‘of Food ( 29) « 


4 


big 26) This is reported of the American Oftrich, mentioned: ‘By 


: Peavette; ‘in Philof. bl a Wy 89. Of: od ng yi ‘Book fei? 


rae 4. Note qe 
(27) Hornets, Wafps, and all the kinds of Bees pigeide Honey } 
anid many of the Pfeudojphece, and Ichneuinon-Wafps' and Flies 


Carty im Maggots, Spiders,» Sc. into o their Nefts § 5 oF which fee 
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CHAP. XVI. 
The Conclufion. 


i i: (aegude I have as briefly as. well I could, (and! 
_-§§- much more briefly than the Matters defer- 
_ ved.) difpatctied the Decad of things I propofed 
in common to the fenfitive Creatures. And’ now: 
Jet us ‘paufe a little; and reflect. And upon the 
whole ‘Matter, what lefs can be concluded than 
that there is a Being infinitely Wife, Potent, and 


Kind, able to Contrive and Make this glorious, 


Scene of things, which Ihave given only a Glance: 


of ? For what lefs than Infinite, could ftock fo — 


‘vaft a Globe ‘with fuch a noble) Set of Animals ? 
all fo contrived, as to minifter to one another's 
Help fome way or other, and moft of them fer- 


viceable to Man peculiarly, the Top of ‘this lower | 
- World ; made as *twere on purpofe to obferve; 


- and furvey, and fet forth the Glory of the infis 
nite Creator, manifefted in*his Works! Who’! 
_ What but the great GOD could fo admirably 
provide for the whole Animal World every thing 
ferviceable to it, or that can be wifhed for, either 
~ to conferve its Species, or to minifter to the Be: 
ing or Well-being of Individuals! Particularly 
- who could Feed fo f{pacious a World, . who could 
 pleafe fo’ large a number of Palates, or {uit fo ma- 
ny Palates to fo great a variety of Food, but the 
infinite Confervator of the World! And who but 
the faine great HE, could provide fuch commodi- 


ous Clothing for every Animal; fuch proper Houfes, 


Wefs, and Habitations ; fuch fuitable Armature and 
me woke Dial ty vr ebimasee a ceo we, : Weapons s 


pote. 


_ 
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Weapons ; fuch Subtilty, Artifice, and Sagacity, as 
every.-Creature-is more or lefs armed and furnifhed 
with, to fence off the Injuries of the Weather, to 
refcue it felf from Dangers, to preferve it felf from 
the Annoyances of its Enemies’; and, in a word, 
to conferve its Self, and its Species ! What but an 


infinite fuperintending Power could fo equally ba- - 
Lance the feveral Species of Animals, and conferve 


the Numbers 6f the Individuals of every Species fo 
even, as;notito.over or under! people the ,Terra- 
queous, Globe}; Who but the. infinite wife. Lord 
ofthe World could allot every . Creature its moft: 


1S AACE RTE at oS ee” Re RRT RE RT a Teh Qe EM AOR RY |) ni A ee Rs 
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fuitable Place to live in, the .moft fuitable -Ele- — 
ment to breathe, and. move, and’a@ in!, And. who — 


but. HZ. could: make fo admirable a Set. of Ore 


gans; as thofe of Refpiration: are, both in Land — 


and, Water-Animals! Who could contrive fo cu- 


-wioug.a :Set.of Limbs, Joynts, Bones, Mofcles, 
and Nerves,) to: give to every Animal the moft- 
cominodious Motion to its State and Occafiong ! 


And ;to ndme/no more, what Anatomift; Ma: 
thematician) » Wotkmian, yea: Angel could con- 
trive; (and make fo curious, fo. commodious, 
aid: every way ) fo. exquifite a Set of Senfes, 
asthe fue) Senfes of Animals are ; whofe Or- 


gans. are -fo)dexteroufly contrived, fo convents - 


ently placed. in the Body, | fo neatly. adjufted, 
fo firmly’ guarded, and. fo. compleatly fuited. to 
eyéry ‘Occafion, that they plainly fet forth the 


< 


the World! / 


So ‘that here ‘upon a tranfient View of the — 
,Animal World in: general only, we have fuch 


a throng ‘of Glories, fuch an enravifhing Scene 
af: things, ‘as'miay excite us to admire, .pfaile, 
and adore the infinitely wife, powerful, and kind 


CREATOR to condemn all atheiftical Princi- 
a1, : fe Arg c 4 4 et Pi ¢ 2 ples; 


Agericy of ‘the infinite Creator and Confervator of 
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ples ; and with holy David, Pfal. 1 . 1. to conclude _ . 


to fay, There is no God, when we are every 
where furrounded with fuch manifeft Characters, 
and plain Demonftrations of that infinite Be- 


ing. 


But in the next Book we fhall ftill find greater 


- Tokens, if poflible, in my View of Animals in 
_ particular. | 


that he is in good earneft a Fool, that dares 
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SURVEY 


Of the Particular 


Tribes of ANIMALS 


N the foregoing Book, having 
taken a View of the things in 
common to Animals, my Bu- 
finefs in the next, willbe toin- 
{pect the particular Tribes, in 
order to give further Manifetta- 
tions of the Infinire Creator’s 


» Animal World. 


BOOK V. 
ASURVEY f Man. 
HE firtt Genus of Animals. that I thall take 


® Notice of, fhall be Adan, who may juttly — 


élaim the Precedence in our Difcourfe, inaftnuch 
as God hath given him Superiority in the Ani- 


~mal World ; Gen. 1.26. And God faid, Let us make 

Man in our Image, after our Likenefs: and let then 
have Dominion over the Fifh cf the Sea, and over the 
Be scx, shaun) vib tects Wivanpn. ciclo, ORE 


‘ a 
| w 
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Wildom, Power and Goodnefs, towards the | 
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| Fowl of the Air, and over the Cattel,. and overall > 


the Earth, and-over every creeping thing that creeperlo 


upon the Karth. 


And as to Man, we’ have fo excellent a Piece 


of Workmanthip, fuch a Microcofm, fuch an 


Abridement of the Creators Artin hint, as is; de 
lone fufficient to demonftrate the Being and Attri« 
butes of God. Which will appear by confidering | 
the Seu/, andthe Body of Man... | 


Of theSoutr of | Man. 
Me pareey of Man, I hall) begin with thd 


Soul of \Man, by reafon it is his moft no- 
ble Part (1), the Copy of the Divine Image in us 
(2) 3 in which we have enough to fill us with Ad- 
miration of the Munificence, Power, and> Wif- 
dom of the Infinite Creator (3)5° when we con 

; hee “template 


ares a Pet vero Liman iifowi: Mentengue Bonints; Weise 
nem, Confilium, Prudentinm, qui non) divina cura perfecha | 
effe perfpicit, és his ipfis vebus mibi videtur | carere. Cicer. de 
Nat. Deor. L. 2. Pre 
@ Senfum a Calepi demiffum traximus ate, 
Cujus egent prona, €? terram fpettantia : mundi 
rincipio indulfit communis Conditor ; illis 
Lantum Animas ;  guaisenr inet Animinn, ‘ ; 
ene Sat, a5. 
BE cum non ie polfent edotat © Engi, 


‘i % Adjunxit geminas, ille cum corpore lapfe  . _-* ‘ tne 
“ " Intereunt ¢ hee "hi manet, buffoque uper Res 
Evolat. > ) ot@landiad. de 4. Conful. Honor. 


G) Nam fiquis nulls fetta additus, fed Isbera fententia rex 
Pain confiderationem énierit, confpicatus. in tanta carninn we 
fuccoritin colluvie tantam Mentem habitare ¢ confpicatiss, Hem — 
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‘template the noble Faculties of this out faperior 
part, the vaft Reach and Compals of it’s Under=. 


ftanding, the prodigious Quicknefs and Piercing- 
“nels of it’s Thought, the admirable Subtiley of. it’s 


Invention, the commanding Power of it’s Wifdom; 
the great Depth of it’s Memory (4), and ina Word, 


it’s Divine Nature and Operations: 


: oe of Man, becaufe it is the leaft known. On- 
ly there are two things | can't éafily pafs by, be- 
€aufe they manifett the efpecial Concurrence and 


Defign of the Infinitely wifé Creator} ashaving 
' 2 - 


a we Pat 1S rare * i ee " ¥ + ae Ba, ily 
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| Opificis Sapientiam) Mentis, gua bomini ineft, excellentians, 
intelliget, tum opus de partium utilitate, quod pri#s exiguum 

effe feoi videbatur, perfectifime Theologia verum principiune 

_conftituet : que Theologia multo eft major atque praftantior to= 

ta Medicina, Galen. de ufu Part. L. 17. ¢. 1, 

»(4) Among many Examples that I could give of Perfons 
hig for Ademory, Seneca’s Account of himfelf may be one, 


lance | Memoviam) aliguando in me floruiffe, ut non tantum 


ad ufum Sufficeret; fed in miraculum ufque procederet, non nea 


go. Nam &P 2000 nominum recitata, quo ordine erant dita; 
_geddebam: &° ab his qui ad audiendum praceptorem noftrunz 
tonvenierunt, fingulos verfus a fingulis datos, cum plures quant 
200 efficerentur, ab ultimo incipiens ufgue ad primum vevita~ 
: ey After which, mention is made of the great Memory; 
Of Latro Porcius (chatiffimi mihi fodalis, Seneca calls him who 
‘fetained in, his Memoty all the Declamations he had ever 
fpoken, and never had his Memory fail him, not fo much as 
‘inone fingle Word. Alfohe takes notice of Cyneas,Ambaflador 
to the Romans from’ King Pyrrbus, who in one Day bad fo 
well learnt'the Names of his Speftators, that poffero die nowus 


“hime & Senatume €? bmnem arbanam circumfufam Senatut 
sO wd Sth nl ogee Fei , 
plebem, nominibus fuis perfalutavits Senec. controverf. L. 1. : 


init! Vid. quoque Plins L. 7. eo 2% where he alfo adds other 
Example 


nbmina reddidit 3 LeScipio populo Ront. Mithridates 22. genti> 


New f. 

interprete affatns:> Chavmidas (few potius Carneades) ———— 
gunk quis txegeiat Viliimina ip bibliothecis, legentis modo re~ 
| prefentaviti | mr é NEY 
ei CR Fa gee: (5). divers 
NR SE ee 


s, viz. Cyrus tex bmnibussin exercitu. {uo militibus 


© But 1 thall not divell on this, tho’ the faperiout.._ 


4m vex; totidem linguis jura dedits pro concéone fingulas fine o 
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‘a particular and neceffary Tendency to the Ma." 
-nagement and good Order of the World’s Affairs. 
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r. Of which is the various Genii, or Inclinations 
of Men’s Minds to this, and that, and the other 
Bulinefs (5). We fee how naturally Men betake 
themfelves to this and chat Employment : fome 
delight moft in Learning and Books, fome in Di- 
-vinity, fome in Phyfick, Anatomy and Botany, 


fome in’ Critical Learning and Philology, fome 


in Mathematicks, fome in Metaphyficks, and 
deep Refearches ; and fome have their Delight 
chiefly in Mechanicks, Archite@ure, War, 


Navigation, Commerce, Agriculture ; and fome 


have their Inclinations lie even to the fervile 


Offices of the World, and an hundred things be- 


fides. ; 
Now all this is an admirably wife, as well as 
moft neceflary Provifion for the eafy, and fure 
tranfaGing the World’s Affairs ; to anfwer every 
End and Occafion of Man, yea, to make Man 
helpful co the poor helplefs Beafts, as far as his 
Help is needful-to them; and all, without any 
great Trouble, Fatigue or great Inconvenience 
to Man; rather as a Pleafure, and Diverfion to 
him. For fo far is it from being a Toyl, that the 
dtl | | greateft 


corer “ae 


(5) Diverfis etenim gaudet natura miniftris, 
| Ut fieri: diverfa queant ornantia terras. 

Nec patitur cunttos ad eandem currere metam, 

Sed varias jubet ive vias, variofque labores 

Sufcipere, ut vario cultu fit pulchrior orbis. | 
. wi . Paling. in Scorp. 
6 Ob qua & ati y reo Cede yeterer ree dihen | 

"Ardicdaav, &c. Lea non omnibus hominibus [ua dona dat Deus, 

neque bonam indolem, neque prudentiam, nec eloguentiam : 
- alins namque vultum babet deformem ; fed Deus formam elo— 
| quentia ornat, &Pc.Fiomer. Odyf. 8. The like alfo in Niad.. 


be 13. ' 
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Chap. 1. Of Man's Invention. ‘27g 
“greaceft ‘Labours (6), Cares, yea and Dangers — 


too, become pleafant to him whois purfuing his 
Genius, and whofe Ardour of Inclination eggs 
him forward, and buoys him up under all Oppo- 
fition, and carrieth him through every Obftacle 
to the End of his Defigns and Defires. | 

2. The next is the Inventive Power of the Soul 


7). Under which I might fpeak of many things, . 


but I fhall cake Notice only of two, becaufe they 
manifeft the particular Cencern and Agency of 
theinfinirely wife Creator. ‘The : 

1. Is that Man's Invention fhould reach to fucha 


‘great Variety of Matters ; tharit fhould hie upon- 


every thing, that may be of any Ule, either to 
himfelf, or to humam Society, or that may any 
this lower part of the Creation. 

For the Uluftration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea 
the very Tools they perform their Labours and 
Contrivances with, as numerous as their Occa~ 
fions and Contrivances are various. Indeed what 
is there that fallech under the Reach of Mane 
: | | en- 


‘ways promote (what in him lies) the Benefit of 


= eens a , Ee ae ar ; oo a: r 
- (6) Although Solomon declares, Ecclef. 12. 12. that mutch 
‘Study is a wearine/s to the Flefh, yet we fee with what 
Pleafure and Affiduity many apply themfelves to it. Thus 
Cicero tells of Cato, whom he cafually found in Lacillas’s 
‘Library, MM. Catonem vidi in Bibliotheca fedentem, multis 
circumfufum Stoicorum libris, Evat enim, ut cis, in eo inex 
haufla aviditas legendi, nec fatiarj poterat : quippe ne repre- 
henfionem quidem vulei inanem reformidans, in ipfa curia fo- 
Teret legere fape,.dum fenatus cogeretur 
brorum —_~ videbatur. Cicer, de fini. L. 3. non longe ab 
initio. rp 7 ih tA 
.. (7) Mentem hominis, guamvis eam non videas, ut Dexm 


non vides, tamen ut Deum agnofcis ex operibus ejus, ficex me- — 


qoria rerum, € Inventione, & celeritat ¢motus, omnique 
_palchrituding virtutis vim divinam mentis agnof{cito, Cicgre 


Tale queft, L. 1, his 
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Senfes, that -he doth not employ. to fome Ufe 
- and Purpofe for the World’s Good ? The Celeftial 
Bodies, the Sun, the Moon, with the other Pla- 
nets, and the fixt Stars, he employs to the noble” 
Ufes of Aftronomy, Navigation and Geography. ‘ 
And what a noble Acumen, what a vaft Reach — 
muft the Soul be endowed with, to invent thofe — 
curious Sciences of Geometry and Arichmetick, © 
both Specious and in Numbers ; and thofe nice 
‘and various Inftruments made ufe of by the Geo- 
‘metrician, Aftronomer, Geographer, and Sailor ¢ 
-\ And laftly, whac a wonderful Sagacity is fhewn ~ 
in the Bufinefs of Opticks, and particularly in the ~ 
late Invention of the Telefcope? wherewith new © 
Wonders are difcovered among God’s Works in- 
the Heavens, asthere are here on Earth with the © 
ie Microfcope, and other Glaffes. 
~ -. Wind as for this lower World, what Material is 
there to be found, what Kind of Eartl® or Stone, 
: or Metal, what Animal, Tree, or Plant, yea 
cy even the very Shrubs of the Field; in a Word, 
what of all the excellent Variety the Creator has 
furnifh’d the World with, for all it’s Ules and Oc- 
cafions, in all Ages; What, I fay, that Man’s 
_Contrivance doth not extend unto, and make_ 
fome way or orhér advantageous to himfelf, and 
‘ufeful for Building, Cloathing, Food, ‘Phyfick, — 
‘or for Tools and Urenfils, or for even only Plea- 
date aids Diverlion? =) a. seduce Py 
** Butnow confidering the great Power and Ex- 
tent of buman Thvention. ©" "ee wos 
' “2, There is another thing that doth farther de- 
-monftrate the Super-intendence of the great Cre- 
ator and Confervator-of the World, .and that is, 
chat things of great, and abfolutely neceffary Ufe, 
. Nea foon, and eafily occurred to the Invention ~ 
 sofsMan ; but things -of little Ufe, or very dan-— 
J . $ t ie) P: F 
eras Ule, are rarely and flowly . difcovered, 
vim ats ik: ee ee ick has heat 
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or ftill utterly undifcoyer'd, We have asearly — 
as the Mofaick Hiftory, an account of the 
Inventions of the more ufeful Crafts and Oc- . 
¢eupations. “Thus Ger. 3 , 23. Adam was fent 
forth from the Garden of Eden, by God himfelf to tilt 
‘the Ground. And in the next Chapter, his two 
Sons Cain and Abel, the one was of the fame Oc- 
cupation, a Tiller of the Ground; the other a 
Keeper of Sheep(8). And the Pofterity of thefe 
are in the larer End of this Gen. 4. recorded, 
Jabal to have been the Father of {uch as dwell in Tents 
(9) ;i.¢ He was the Inventer of Tents, and pitching: 
thofe moveable Houfes in the Fields, for looking: 
after, and depafturing’their Cattel in the Defarts 
and uncultivatedWorld: Tubal-Cain was an Infiru- 
Ber of every. Artificerin Brafs and Irom, Of the firik 
‘that found the Art of Melring and Malleating (1 1) 
Metals, and making theni ufeful for Tools, ‘and 
other neceffiry Implements, And his Sifter 


‘Naamab, whofe Name is only mention’d, is by 
fome thought.to have been the Inventor of Spin- 
ning and Cloathing. Yeathe very Art of Mufick is 
“this,early afcribed’ to Fubal ; fo indulgent was 
the Creator to find a means to divert Melancholy, 
to cheer the Spirits, and to entertain and pleafe — 
Mankind. Buc for things of no ufé, or but little. 
Ufe, or of pernicions Confequence, either they 
have been much later thoughrof, and with great — 
- Difficulty, and perhaps Danger ‘too, brought to 
pafs, or elf they fuill are, and perhaps will al- 
_ ways remain, Exercifes of the Wit and Invention 
of Men. 4; bin Lawtiatl : Of 


(8) Gen. IV. 2. (9) y- 20. POTD YP Reed Soe Mer wees 

“Crt) Spugrnde@ the LXX call him, é-¢. A Worker with 
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thematicks,about {quaring the Circle (13); in Me« 
chanicks, (14.) abour the Art of Flying ; and in 
Navigation, aboucfinding the Longitude. Thefe 

| | | a ie things, 


nothing hath been done thercin fo confiderable, asin, and 


fince the middle of the laft Century; when inthe Year 1657, | | 


thofe very ingenious and great Men, Mr. William Neile, and 
My Lott. 


fome Curves toa ftrait Line. Soon after which, others at 


home and abroad did the like in other Curves. . And not — 


long afterwards this was brought under,an Analytical Calcu- 
dus: the firft Specimen whereof, that was ever publifh'd 
Mr. Mercator gave in 1668, ina Demonftration of my Lord 


Brounker's Quadrature of the Hyperbola by Dr. Wallis’s Ins © 
finite Series, But the penetrating Genius of Sir aac Newton, - 


had difcovered a Way of attaining the Quantity of all sats 
ome 


drible Curves analytically by his Method of Huxions, | 
time before the Year 1668, as I find very probable from an 


hiftorical Account in a long Letter of Mr. Coffins, written ~ 


in his own Hand, and {ent to Richard Townley,Efq;, of Lan- 
eafbire, whofe Papers are in my Hands. In that Letter, 


478 Of Man's Invention. — Book Ve 
Of this we might give divers Inftances : in Ma- 


(13) Altho’ the Quadrature of the Circle hath in former : 
Ages exercifed fome'of the greateft Mathematical Wits, yet’ — 


Brounker and Sit Chriftopher Wren afterwards, in: 
the fame Year, geometrically demonftrated the Equality of — 


Mr, Collins faith, that im September 1668, Adv. Mercator 


publifh'a his Logarithmotechnia, ome of which he foon fent to 
Dr. Barrow, who thereupon fent him up fome Papers of 
Mr. Newton's (now Sir Ifaac) by which, and former Commu~ 
gications made thereof by the Author, to the Doétor, it appears 
that the faid Method was invented fome Years: before by the {aid 
Mr. Newton, and generally applied. And then hé goes on 


to give fome Account of the Method, what it performs in 


the Circle, &c. what Mr, Gregory had done in that kind, 
whointended to publifh fomewhat in Latin about it, but would 
wot anticipate Mr. Newton, the firft Inventer thereof, with 
much more of thisNature. ‘The Defign I find of thatinde~ 
fatigable Promoter of Mathematicks, Mr. Col/ens, was to 
acquaint. Mr. Zowmeley in his Letter with what hed-been 
dope,andto get the Affiftance of that ingenious Gentleman, 


. towards the compleating a Body. of Algebra... > 


~ (14) I.do not mention here the erpetual Motion, which 


hath exercifed the Mechanical Wits for many Ages, bécaufe 

it isathing impoffible, if not a ContradiGion; as the before- — 

~ gommended Dr, Clarke aflerts in Robawl. Phyf. p.133- 9 
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things, altho’ fome of them in Appearance in- < 
nocent, yea perhaps very ufeful, yet remain for 
the moft part fecrer, not becaufe the Difcovery 


y > > ) Bee 


nt 


; 
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of moft of them is more impoflible or difficult 


than of many other things which have met with 


a Difcovery, nor is it for want of Man’s Diligence 
therein, or his careful Purfuit and Enquiry after 


- them (for perhaps nothing already difcovered hath 
‘been more eagerly fought after) bue with much. 


better Reafon (Lam fure with greater Humility 


-and Modefty) we may conclude it is, becaufe 


| the infinitely wife Creator and Ruler of the World 


-hach been pleafed co lock up thefe things from 
-Man’s Underftanding and Invention, for fome 


- Reafons beft known to himfelf, or becaufe they | 


— might be of ill Confequence, and dangerous — 


arthongft Men... As in all probability the Arc of 


‘Flying would particularly be: an Art which in 


fome Cafes might be of good Ufe, as to the Geo- 


grapher, and Philofopher ; but in other Refpects _ 3 
might prove of dangerous and fatalConfequences; 


as for Inftance,. by putting ic in Man’s Power 


*% 
se” 
ry 


| (05) Crews Cofmol. Sage. L. 1, ch. 5. § 25. 


** upon Rocks, 
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to difcover the Secrets of Nations and Families, — wh 


more than is confiftent with the Peace of the 
World for Man to know; by giving ill Men great- 


er Opportunities to do Mifchief, which ic would _ . 


not lie in the Power of others to prevent ; and 
as one (15) obferves, by making Man lefs fociable. 
« For upon every true or falfe Ground of Fear, 
© or Difcontent, and other Occafions, he would 
‘have been fluttering away tofome-other Place: — 


~ € and Mankind, inftead ot cohabiting in Cities, 


* would, like the Eagle, have built their Netts 
That’ 
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| Sekewpf their Learning. 


_ Father of Lights. $. James 1. 17. Solomon, Prov. 2. 6. 


faith, The Lord giveth Wifdom : out of his Mouth 
cometh Knowledge and Underftanding. And Eliby 
is very exprefs, Job. 32.8. But there is a Spirit in 
Man: and the Infpiration of the Almighty giveth thems 
Under ft anding Uyoh mayroregroess ecw i Sdéoxeon, as the 
LX X render it, The In/piratus, the Affiatus of the Al- 
mighty, is their Inféructir, Miftre{s or Teacher. And 
in Scripture not only the more noble Superiour 
Ads of Wifdom or Science, but’much Inferiour 


, alfo, bear the Name of Wifdom, Knowledge and 


Underftanding, and are afcribed unto GOD. 
Tis well known that Solomon’s Wifdom is wholly 
afcribedunto GOD: and the Wifdom, and Un- 
derftanding which GO D is faid to have given 
him, 1 King, 4,29. is particularly fet forth in the 
following Verfes, by his great Skillin moral and 
natural Philofophy, in Poetry, and probably’ in 
Attronomy, Geometry, and fuch other of the po- 


liter Sciences; for which Egypt, and the Ea/fern 


Nations were celebrated of Old (17) : And Solo- 


-mon’s Wifdom excelled the Wifdom of all the Children of 


the Eaft-Countrey, and all the Wifdim of Egypt. For be 
das wiferthan all Men: than Echan,oc. and he {pake 
SPE RL PE RIN BARS NN We oe 3000. 
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(16) Nemo igitnr vir magnus fine aliquo afflatu divina un- 


guam fuit. Cicer. de nat. Deor. ba Be arhy s DAP es 
* (17) Eoypt and fome of the Eaftern Nations are celebrated 
for their Skill in polite Literature, both in Scripture and 


| prophane Story. Fob was of thole Parts: fo were the Scoot 


and Mdyer, the Brachmans, and Gymnofophifts. Mofes and 
Daniel had their Education in thele Parts, and Pythagoras, 


Democritus, and others, travelled into thele Parts for the 
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Spake of Trees from 4 
G. eof all fortes of Plants) allo. of Beaffs, Fowl, 
Creeping things, and Fifhes, So likewifethe Wildom = 
~ of Daniel and his three Companions isafcribedun~ 
to GOD, Dan.1, 17. As for thefe four Children, és 
God gavethem Knowledge, and Skill in all Learning and . 

: Wifdom, and Daniel had Underftanding ig all Viftons 
and Dreams.. And accordingly in the next Chap- ; 


ter, Daniel acknowledgeth and praifeth God, v.20. 
21. Daniel an/wered ond faid, Bleffed be the Name of 
God for ever-and ever, for Wi{dom and Might are bis, 
He giveth Wifdom unto the Wife, and Knowledge 

to them that know Under ftanding. But not only Skill 
. in the fuperiour Arts and Sciences, but even in 


the more inferiour Mechanick ‘Arts, is called by 


— thefame Names, andafcribed untcoGOD, Thus — | 
for the Workmanfhip of the Tabernacle. Exod. ~ 
31.2.to 6. Vv. See, Ihave called by Name Bezalecl. 

And I have filled him with the Spirit of God, in Wifdom, 


and in Underftanding, and in Knowledge, and in all 


gnanner of Workman{hip. To devije cunning Works, to 
work in Gold, Silver, and BraJs ; and in cutting of 
“Stones, to fet them, and incarving of Timber, to work 
js all manner of Workmanfrip. So the Spinfters, 
Weavers, and other Crafts-people, are sealed 

- Wife-heartéd,; Exod. 35. 10. 25. and other places. 

— Andin Exod: 36, 1.82c.the LOR Dis faidtohave 
put this Wifdom in them, and Underftanding to 
know how to work all thefe mannec of Works for 

the Service of the Sanctuary. And laftly, to 

name no more Inftances, Hiram the chief Are 

chiteet of Solomon's Temple, is in 1, King, 7, 14. 

and 2. Chron. 2.14. called a cunning Man filled with 

Wifdom avd Underjanding, to qwork in Gold, Silvers» 

Brafi, Iron, Stone, Timber, Purple, Blue, fine Linnen, 

and Crimfon ; alfo to grave, and ‘find out every Device Be 
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282 ~ Of Man's Invention, Book. V- 
Thus doth the Word of God afcribe the Contri-. 
vances and Crafts of Men, to the Agency or In- 
fluence of the Spirit of God upon that of Man. 
And there is the fame Reafon for the Variety of 
_ Genii or Inclinations of Men alfo ; which from the 
_ fame Scriptures may be concluded to be a Defig- 
nation, and Tranfadtion of the fame Almighty 
Governour of the World’s Affairs. And who in- - 
deed but He could make fuch a divine Subftance, 
endowed with thofe admirable Faculties, and 
Powers as the Rational Soul hath? a Being tobear 
the great Greator’s Vice-gerency in this lower ~ - 
World ; to employ the feveral Creatures; tomake 
ufe ofthe various Materials ; to manage the 
grand Bufineffes ; and to furvey the Glories of all 
the vifible Works of God ! a Creature, without 
which this lower World would have been a dull, 
uncouth and defolate kind of Globe! who I fay, 
or what lefs than the Infinite GOD could make 
fuch a Rational Creature, fuch adivine Subftance 
as the Soul! For if we fhould allow the Atheift 
any of his nonfenfical Schemes, the Epicurean his 
Fortuitous Concourfe of Atoms, or the Cartefan 
(18) his created Matter put in Motion, yer he 
| what 


(18) As we are not to accufe any falfly, fo far be it from 
me to detra& from fo great a Man as Monfieur Cartes was ; 
whofe Principles, although many have perverted to Athei- 
ftical Purpofes, and whofe Notions gave fome of them but 
an ill Afpe@; yet I am unwilling to believe he wasan A- 
theift, fince in his Principia Philofophie, and other of his 

_. Works, he vindicates himfelf from this Charge, and fre- 
.  guently fhews a great Refpea’ for Religion: befides, that 
many of his fufpicious Opinions are capable of a fayoura- 
ble Interpretation, which will make them appear in a bet- 
ter Form. Thus when he difcardeth Final Caufes from his 
Philofophy, it is not.a Denial of them, but only excluding 

' the Contig-ration of them, for the fake of free Tog cat 
: ee . a SE ing 
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what tolerable Senfe could he, in his Way, pro-=_ 
duce fucha divine, thinking, fpeaking, contriving 
Subftance as the Soulis; endowed exadly with = 
fuch Faculties, Powers, and Difpofitions asthe 
various Neceflities and Occafions off the World ee 
require from fuch a Creature ¢ Why fhould not 


‘ l 


rather all the Ads, the Difpofitions, and Contri- 
vances of fuch a Creature as Man (if made in a 
mechanical Way, and not contrived by God) have 
been the fame? Particularly why fhould he not have 
hit upon all Contrivances of equal Ufe early as 
well as many Ages fince? Why not that Man 
have effeed it, as well as this, fome thoufands of 
Years after? Why alfo fhould not all: Nations, 
and all Ages (19) improve in every thing as well 

| ¢ nd bac: 
fing ; it being the bufinefs of a Divine, rather than a Phi- 
lofopher, to treat of them. ) 

(19) For Ages of Learning and Ignorance we may com- 4 

pare the prefent, and fome of the Agrs before the Refor: 42 
mation. The laft Century, and the few Years of this, have. : 
had the Happinefs to be able to vie with any Age for the 
Number of Learned Men of all Profeflions, and the Im- 
provements made in all Arts and Sciences ; too many, and 

too well known to need a Specification. 

~ But for Ignorance we may take the 9th Age, and fo down 

to the Reformation. Even as low as Q. Elizabeth, although 
Learning began to flourifh, yet we may cuefs how Matters 

ftood, evenamong the Clergy, by her 53 Injund. No. 1559. 

Such as are but mean Readers, foall perufe over before, once or 

twice, the Chapters and Homilies, to the intent they may read 

to the better Underftanding of the People, the more Encourage- 

ment to Godlinefs. Spar. Colle&. pag. 82. But this is no— 

thing in Comparifon to the Ages before, when the Monk 

faid, Grecum non eff legi, or as Efpenceus more elegantly 

Hath it, Grece nofle fufpetum, Hebraice prope Hereticum. 
Which Sufpicion (laid the learned Hakewill) Rhemigius , 
‘farely was not guilty of, in commenting peep diffamatus, 

¥ Thef. 1. 8, who faith that St. Paw! fomewhat improperly | 

put that for divuigatus, not being aware that St. Pas wrote 

2 | | aeoanl, 
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vated, addidted to Arts and Learning ? How 


fance, not only of Greek, but of Latin too, that a Pricft 


baptized iz nomine Patria, €% Filia, €* Spiritua fan@a. 


~ Another fuing his Parifhioners for not paving his Church, 


proved it-from Jer. 17..Paveant illi, non paveam ego. Some. 
Divines in Erafmus's time, undertook to prove Hereticks 


i m0 ought to be burnt, becatife the Apoftle faid Hareticum de~. | 
' vita, Two Fryars difputing about a Plurality of, Worlds, 


one proved itfrom Annon decem funt fati mundi? The other 


teplied,Sed ubi funt movem? And notwithftanding their Ser- 


-_-vice was read in Latin, yet fo little was that underftood, that 
- ancold Prieft in Hen. VIL. read Aduinpfimus Domine, forSumpft- 


Afterwards Petratch opened fuch Libraries 


Pe : 3) / ; rn ’ r 
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mus + and being admonifhed of it, he faid, he had done fo for, 
‘Thirty Years, and would not leave his old Adumpjimus for 
their new Sumpfimus. Vid. Hakew. Apol. L. 3; c. 7-Se&. 2, 


(20) There is (it feems) in Wits and Arts, as inall things - 
 befides, a Rind af stireular Progrefs : they have their Birth, 


their Growth, their Flourifhing; their Failing, their Fading 3 


and within a while after, their Refurvedion,..and Refioxvifh- 
ang again. The Arts, flourifbed. for a. long time among_ the. 


Perfians, the Chaldeans, the Egyptians, ————— But after- 
wards the Grecians got the ftart of them,and are now be= 
come as barbarous themfelves, as formerly they efteemed all. 


+ befides themfelyes to be, About the Birth of Chrift, Lear, 


ning began to flourifh. in Italy, and {pread all over Chrifen= 
dom; till the Goths, Hunns and Vandals ranfacked the Lit 


_ braries, and defaced almoft all the Monuments of Antigui=, 
- ty; fo that the’ Lamp of Learning feemed to be put out 


for near the Space of 1c@o Years, ti ithe firt Manfor King. 
of Africa and Spain xaifed “up, and f{purred forward the. 
Arabian Wits, by great: Rewards and Encoufagements.. 
a were unde=. 


’ 


_tolifhed.. He was feconded by Boccace, and. Fohn of oe om 


venna, and foon after by . Aretine, Philelphus, Valla, &c.. 


And thofe were followed by Aneas Sylvins, Angelus Po— 
. ditanus, Hermolaus Barbarus, Marfilius Ficinus, and Foht 
 -Picus of Mirandulas Thefe were backed by Rud, Agricolay 

eee ee 
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in Greek, and not in Latin. Nay, fo great was their Izno- 
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) Chap I. "Of Man's Invention. ae 
: could it come to pafs that the Ufe of the Magnee 4 
- (21) Printing (22), Clocks(23),Telefcopes(24), 
py and 


Reucline, Melantthon, foach. Camerarius, Wolpblazius, 
Beat. Rheanus, Almaines: by Erafmus of Rotterdam ; Vives, 
a Spaniard ; Bembus, Sadoletus, Eveubinus, Italians: Tar 
nebus, Muretus, Ramus, Pitheus, Budaus, Amiot, Scaliger; 
Frénchmen: Sir Io. More and Liaaker, Englifhmen. And 
about this time, even thofe-Northern Nations yielded their’ 
sa Men ; Denmark yielded Olaus Magnus, Holfter, Tycho _ 
 Brabe,and Hemingins ; and Poland, Hofius,Frixius,andCrunies 
| #us. But to name the Worthies that followed thefe, down 
to the prefent time, would be endlefs, and next to impofs 
See therefore Hakewill’s Apolog. L. 3: ¢. 6. §. 2. 


cL. 1. ce 1. But who the beep PY Inventer of this lucky 
T 


ere is fome, not inconfi= 


But fince, Dr. Halley, having formerly in Philof. Tranf. No. i 
148.and 195. givena probable Hypotheiis of the Variation of xem 
the Compafs, did in the Year 1 700 undertake a long and ha— A 
‘yardous Voyage, as faras the Ice near the South Pole,inor= 5, 

et to examine his faid Hypothefis, and to make a Syftem o ) 


_Thematique, pobith ed by the Freach Academedes ck Sige 


tre nS, 


Of Man’s Invention. Book V.. 
To thefe Difcoveries, I hope the Reader will excufe me, — 
if I add one of my own, which I deduced fome Years ago, 
from fome magnetical Experiments and Obfervations I made; 
which Diftovery I alfo acquainted our Royal Society with 
fome time fince, viz, That as the common, horizontal Nee- 
dle is continually varying towards the E, and W. fo is the 
Dipping-Needle varying up and down, towards or from- 
wards the Zenith, with the magnetick Tendency defcri- 
bing indeed a Circle round the Pole of the World, asI _ 
conceive, or fome other point. So that if we could procure 
a Needle fo nicely made, as to point exadtly according 
to it’s magnetick DireGion, it would, in fome certain Num- 
ber of Years, defcribe a Circle of about 13 g*. Radins 
round the magnetick Poles Northerly and Southerly. This 
I have for feveral Years fulpetted, and have had fome Rea 
fon for it too, and three or four Years ago mentioning it 
at a Meeting of our Royal-Society, they were pleafed to 
caufe it to ‘* enter'd in the Journals; but I have not yet 
been fo happy to procurea tolerable good Dipping-Nee le, 
or other proper one to my Mind, to bring the thing to fufh-= 
cient Tet of Experience ; as in afhort time Lhope to do,ha=° _ 
ving lately hit upon a Contrivance that may do the thing. 

(22) It is uncertain who was the Inventer of the Art of 
Printing,every Hiftorian afcribing the Honour thereof to his 
ownCity orCountry. Accordingly fome aferibe the Invention 
of it to Fohn Guttenberg, aKnight of Argentine, about 1440, 
and fay that Fauftus wasonly hisAffiftant. Bertivs afcribes 
it to Laurence Fohn of Haerlem, and faith Fuft or Fauft ftole 
from him both his Art and Tools. And to name no more, 
fome attribute it to Fohx Fuft or Fauff, and Peter Schoeffer 
(called by Fuft in fome of his Imprimaturs, Pet. de Gernefhem 
puer meus.) Butthere is now to be feen at Haerlem, aBookor ~ 


"two printed by Laur:Kofter,before any of thefe, viz. in 1430 


and 1432 (See Mr.Ellis’s Letter to Dr.Tyfon, im Phil. Tranf? 
No. 286.) But be the firft Inventer who it will, there is 


_ however great Reafon to believe, that the Art received great 


Improvements from Fauft and his Son in Law Schoeffer , the 
latter being the Inventer of metalline Types, which were _ 
cut in Wood before, firft in whole Blocks, and aftetwards 


_ in fingle Types or Letters. See my learned Friend Mr. Wan- 
_ dey's Obfervations in Philof. Tran/. No. 288 and 310. 


(23) Concerning the Antiquity and Invention of Clocks 
and Clock-work, I refer the Reader to a litthe Book, called 
the Artificial Clock- maker, Ch. 6. Where there is fome Ac~ 
count of the Ancients Inventions in Clock-work, as Archi-+ 
medes’s Sphere, Ctefibius’s Clock, &c. my NSPS 6 FN 

(24) The Invention of Telefcopes, Hieron. Syrturus gives 


this Account of, Prodiit Anno 1609, few Genius, feu alter 
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and an hundred things befides thould efcape the 


Difcovery of Archimedes, Anaximander, Anaxime~ 


wes, Pofidonius, or. other great Virtuofo’s of the | 


early. Ages, whofe Contrivances of various En- 


gines, Spheres, Clep{ydrz and other curious In- 


itruments are recorded (25)? And why cannot 


| the 
: Crem ENE aa ‘ } - 


yi ‘a5 adbue Incognitus, Bolland i [pecie, qui Middleburgi in Ze~ 


ie * 5 


 bandia’ convenit Foh. Lipperfein ———-—__. Sulit perfpicilla 
_, plura tam cava quam convexa, conjici. Conditto die rediit, 
 abfolutum opus cupiens, atque ut fratim habuit pre manibus,y 
_ bina fufcipiens, cavum feil. & convexnum, annum &P alterum 


gculo, admovebat, & fenfim dimovebat, five ut pandum concur 
Lu5, five ut,artificis opus probaret, poftea aliit. Artifex, inge- 
‘ wii. minime expers, EP novitatis curiofus, coopit idem facere &P 
amitart, &c. Vid. Muf. Worm. L.gec.y. 2 : 

_ (25) Among the curious Inventions of the Antients, 
Archytas’s Dove wasimuch famed : of which Aul. Gellius 


‘ 


gives this Account, Scripferunt Simulachrum Columbe e ligno 


_ @b. Archyta ratione quadam difciplinaque mechanica fa&um, 
 volaffe. [tg erat {cilicet libramentis fufpenfum, ©? aura fpiri- 


tus inclufa atque occulta concitum., Nokt. Attic. L.10, c. 12. 


The fame eminent Pythagorean Philofopher, (4s Favovinus © 


m3 ‘ : A weet ; : 
» in Gellius calls him) is. by Horace accounted a notable Geo 
_ metrician too, Te maris & terre,.numerogue carentis arene 


| City Gates. Alfo his Ironfty, which ata Feat few forth 


i a 


Menforem Archyta. Among the reft of his. Inventions, 
Childven’s Rattles are afcribed to him.  Arifotle calls them 
"Agyirs Grammy, Polit. 8. i.e, Archytas’s Rattle. And Dio- 
genanus the Grammarian gives the-Reafon of his Inven- 
tion, "Aer GN TAYK gat Wd, &c. That Archytas’s Rattle 


svas to quret Children ; for he having Children contrived the 
 ~ Rattle, which , he per them_to prevent their [tumbling, J+ 
 aourtuowor) other thi | 


ngs about the Houfe: oes 
To thefe Contrivances of Archytas, we:may add Regiomon- 


tanus’s Wooden Eagle, which flew forth of the City aloft in the 


Air, met the Emperor a good Way off, coming towerds it, and 
having faluted him, veturn’d again, waiting on him to the 


of his Hands, and taking a Round, returned thither again. 
Vid. Hakewill ub. fupr.c. 10, §..1. 


Asto other Inventionsof the Antients, fuch as of Letters, 


Bricks and Tiles, and buildin 


fi 


g¢ Houfes, with the Saw, Rule 
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ie che z / 
43 ( ee at 
y, Fey’ Sa per 
pastes cp 
ne on ey odd - 


and Plumbet, the Lath, Augre, Glue; &<. alfo the making | 
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288 «Of Muan’s Invention. Book Ve 
the prefent or palt Age, fo eminent for polite — 
Literature, for Difcoveries and Improvements — 
#nall curious Arts and Bufineffes (perhaps beyond — 
any known Age of the World, why cannotit, E - 
fay) difcover thofe hidden Quefra, which may — 

probably be referved for the Difcovery of future, — 
and lefs learned Generations ? ! a 

Of thefe Matters, no fatisfatory Account cam 

be given by any meckianical Hypothefis, or any _ 
other ‘way, without taking in the a gaat 
, he ig | ence — 


+ - a a 4 ap aE hy 


Brafs, Gold, and other Metals ; the ufe of Shields, Swords, 
ae Bows and Arrows, Boots, and other Inftruments of War ; 
» ‘the Pipe, Harp, and other mufical Inftruments ; the buil- _ 
Ey ding of Ships, and Navigation, and ge) other things bes — 

fides; the Inventersof thefe (asreported by ancient Heathen 
tne may be plentifuily met with in Plin. Nat. Hift. 
Sa lg & yD 
~ But us this Account of Pliny, we may obferve whence the _ 
Ancietits (even the Romans themfelves in fome meafure)had — 
their Accounts of thefe Matters, diz.from the fabulous Greeks, 
who were fond of afcribing every thing to themfelves. The. 

Fyuth is (faith the moft learned Bifhop Stillingfleet) there is 

nothing in the World ufeful or beneficial to Mankind, but they 

have made & Shift to find the Author of it among themfelves. 
< If we enquire after the Original of Agriculture, we ave told of 

Geres and Triptolemus ; if of Paffurage, we are told of ax 

Arcadian Pan ; if of Wine, we prefently hear of a Liber Pater ; 
sf of Tron Inftraments, then who but Vulcan? if of Mufick, 
none Tike to Apollo. If we prefs them then with the Hiftory — 
of other Nations, they ave as well provided here: if weenquire 
an account of Europe, Afia, or Libya; for the firft we are 
told a fine Story of Cadmus’s Sifter ; for the fecond of Prome= © 
theus’s Mother of that Name ;- and for the rbird of a Daugh- 
ter’ of Epaphus. And fo the learned Author Ae on» 


‘ 


with other particular Nations, which they boaftes them- 


felves to be the Founders of. Only, the grave Athenians: 
‘ thought Scorw to have any Father affigned them, their only 
Ambition was to be accounted Aborigines &F genuins Terra- 
But the Ignorance and Vanity of the’ Greek Hiftory, that 
 Fearned Author hath fufficiently refuted. Vid. Hilling. Orig. 


(6) 
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Chap. (Of Man's Invention’ = 8G 
~@ence of the great Creator and Ruler of the 
- World : who oftentimes doth manifeft himfelf in — , 
-fome of the moft confiderable of thofe Works of = 
Men, by fome remarkable Tranfactions of his a 
- Providence, or by fome great Revolution or other a 
happening in the World thereupon. Of this I 
might inftance in the Invention of Printing (26), 
fucceeded firft by a Train of Learned Men, and 
the Revival of Learning, and foon after that by’ 
‘the Reformation, and the much greater Improve- i 
ments of Learning at this Day. But the moft 
confiderable Inftance I can give is, the Progrefs 
of Chriftianity by means of the civilized Difpofi- 
tion, and large Extent of the Roman Empire. The 
later of which, as it made way for human Power; 
fo the former made way for our moft excellent 
_ Religion into the Minds of Men. And fo Ihope, 
and earneftly pray, that the Omnipotent and 
Allwife Ruler of the World will tranfac& che 
_ Affairs of our moft holy Religione’re ic be long 
in the Heathen World; that the greac Improve- - 
tents madéin the lait, and prefent Age, in Arts . ee : 
and Sciences; in Navigation and Commerce, may a 
be a means to tran{pore our Religion as well ag- 
Name, through all the Nations of the Earth, 
For we find that our Culture of the more polite* 
and curious Sciénces, and our great Improve- 
ments in even the mechanick Arts, have already 
* } | made 
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- (26) Whether Printing was invented in 1440, as many 
‘imagine, or was fooner practifed, in 1430 or 1432, a8 
Mr. £ilis’s Account of the Dutch Infcription, in Phil. Tranf: 
“No, 286. doth import ; it is however manifeft, how great 
an Influence (ag it was natural)this Invention had inthe »  - 
romoting of Learning foon afterwards, mentioned before — 


In Note 20, After which followed the: Reformation about 


the Year’ 1517. - ARAN Dae 
Bes: Ua, “ae as I Sa 


290 - Of Man's Invention. Book V. — 
“made a Way for us into fome of the largeft and 
farthe(t diftane Nations of the Earth; particulare 
ly into the great Empire of China(27). 
-” And now before I quit this Subject, I cannot — 
but make one Remark, by way of practical Infe- _ 
rénce from what has been laft faid ; and that is, 
Since it appears that the Souls of Men are orde- 
red, difpofed and acttated by God, even in fecu- 
lar, as well as fpiritual, Chriftian A@s ; a Duty. 
‘arifeth therefrom on every Man, to purfue the 
Ends, and anfwer all the Defign of the divine — 
Providence in beftowing his Gifts and Graces up-. — 
on him. Men are ready to imagine their Wit, — 
Learning, Genius, Riches, Authority, and fuch 
like, to be Works of Nature, things of Courfe, 
or owing to their own Diligence, Subtilty, or © 
Secondary Caufes ; that they are Mafters of them, ~ 
and at Liberty to ufe them as they pleafe, to. 
gratify their Luft or Humor, and facisfy theirde- — 
praved Appetites. But it is evident, that thefe — 
. | things :) 


(27) The Chinefe being much addifted to Judicial Aftro- 
, are great. Obfervers of the Heavens, and the Appea~ » 
rances in them. For which Purpofe they have an Obferva- . 
tory at Pekin, and Five Mathematicians appointed to watch — 
every Night; Four towards the four Quarters of the World, — 
_ and One towards the Zenith, that nothing’ may efcape' their 
Obfervation. Which Obfervations are the next Morning — 
brought to an Office to be regiftred. But notwithftandin 
this their Diligence for manyAges and that the Emperor bint 
kept in his Service above i60 Perfons to regulate the Ka=" 
Jendar, yet are they fuch mean Aftronomers, that they owe 
_ the Regulation of their Kalendar, the Exa€tnefs in calen-. 
lating’ Eclipfes, &c. to the Europeans; which renders the 
European Mathematiciansfo acceptable to the Emperor, that 
__ Father Verbief’, and divers others, weré not only made Prin~ 
cipals in the Obfervatory, but put into Places of great 
Truft in the Empire, and had the greateft Honours. paid 
| them at their Deaths, Vids La Comte Adem. of China? Letter 
ad... Fe. , 7 re 
*) ' J (28) 


Chap. I. Of Man’s Invention. 20. 
things are the Gifts of God, they are fo many 
Talents entrufted with us by theinfinite Lord of 
~ the World, a Stewardfhip, a Truft repofed in us ; 
for which we muft give an Account at the Day 
_ when our Lord fhall call: according to that pa- 
- rabolical Reprefentation of this Matter by our 
 Bleffed Saviour. Matt. 25.14. | 
‘Our Duty then is not to abufe thefe Gifts o: 
God, not to negledét the Gift that is inus, not to hide 
our Talent in the Earth ; but.as St. Paul exhorteth 
_ Timothy, 2. Tim. 1. 6. we mutt feir up the Gift of 
God which is inus, not let it lie idle, concealed or 
dead; but we mult dralozupeiy 7 xcerw mer, blvw it up, 
aud enkindle it, asthe Onginalimports ; we mult 
“improve and employ -our/Gift to the Glory of 
the Giver; or in that Miniftration, chac Ule of 
the World, for which he gave it. Our Steward-. 
fhip, our Craft, our Calling, be ic that of the | 
Ambaffadors of Heaven, committed to us, as 
 *ewas to Timothy, by the laying on of Hands; or 
be it the more fecylar Bufinefs of the Gentle- — 
man, Tradefman, Mechanick, or only Servant ; 
nay our good Genius, our Propenfity to any — 
Good, as fuppofe to Hiftory, Mathematicks, Bo- 
tany, Natural Philofophy, Mechanicks, oc. I 
fay all thefe Occupations, in which the Provi- . 
dence of God) hath engaged Men, all thefe In-. 
clinations to which his Spirit hath difpofed them, 
ought to be difcharged with that Diligence, that 
Care, and Fidelity, that our great Lord and 
Mafter may not fay to us, as was faid to the un~ 
faichful Steward, Luk. 16. 2. Give an Account yf 
thy Stewardfhip, for thou mayeft be no longer Steward : 
but chat he may fay, as ’cis in the Parable Sea 
id Rist cite 


- 28° I Tim, 4, The ; 
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cited, Matt. 25, 21. Well done thon good and faishful 


Servant, thou haft been faithful over a few things, I” 


‘auill make thee’ Ruler over many things, enter thou into 


the Foy of thy Lord. Since now the Cafe isthus, — 


let us be perfuaded to follow Solomon's Advice, 
Ecclef. 9. 10. Whatfoever thy Hand findeth to do, do 


it with thy Might (29): “lay hold on every Oca. 


iE 


< 


; i’ 
2 


ery 


ty 


“ cafion that prefents itfelf, and improve it with ~ 
6 the utmoft Diligence; becaufe now 1s the time 


“* of A@ion, both in the ! nt 
<< Body, and of the Mind: now is the Seafon 


€ of ffudying either Arts and Sciences, ot Wil- 
© dom and Vertue, for which thou wilt have no © 


a 


the Employments of the — 


6 


«© Opportunities in the Place whither thou art — 


‘ soing, in the other World. For there is no Work 


© Hor Device, nor Knowledge, nor Wifdom in the Grave 


£ whither thou goeft. 
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OF Man's Bony, particulary fs Post URR 


Hi thus, as briefly as well T could, far j 


re veyed the Soul, let us next take a View of 


‘Man's Body. ‘Now here we have fucha Multipli- © 
_ city of the moft exquifite Workmanthip, and of 


the beft Contrivance, that if we fhould ftrictly 


- furvey the’ Body from Head to Foot, and fearch 
.. only into the known Parts, (and many more‘lie 


“undi{covered) we fhould find too large and tedi- 


: have time only to take a Tranfient, and general 


ous a Task to be difpatched. I fhall therefore 


kind 


’ 


“3 


ca 


i his 
4: » | 
Fe ; ‘ A> ™ . XN ’ r in re ‘ 
(29) Bifhop Patrick in loc. ; q 
! (2 9) at rt p or it ee) ie a Ae ; (1). 
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**» 


kind of View of this admirable Machine, and that 


- fomewhat briefly too, being prévented by others, 


particularly two excellent Authors of our own 


(1), who have done it oa the fame Account as 


my felf. And the 


"x. Thing chat prefents itfelf co our View, is the 
Eres Pofture (2) of Man’s Body : which is far che 


_ moft, if not the only commodious Pofture fora 


- Rational Creature, for him that hath Dominion 
over the other Creatures, for one that can inveng » 
- ufeful things, and praétice curious Arts. For 


nnn SEES 


a 
“| 


without this. Ere& Pofture, he could not have 
readily turned himfelf to every Buline(s, and on 
every Occafion. His Hand (3, particularly could 

pe eee ees: . “not 


(1) Mr.Ray in bis Wafdom of God manif fied in the Works 
of Creation,Part 2d. and Dr.CockburnEfays onFaith, Part 4. 
Efla | ) | 


he had been before {peaking] tamgque folew: em adjungiinulta 
poffunt, e quibus intelligatur, quanta ves -hominibus a Deo, 
quamque eximia trihute funt: qui primum eos hamo excitar 


tos, celfos EF erectos conflituit, ut, Deorum cognitionen, celum 


- intuentes, capere poffent. Sunt enim. e terra homines non ut 


incole, atque babitatores, fed quafi {pettatores fuperarum te 


a 


(2) Ad bane providentiam Naturetam diligentem fofwhich — 


Kum, atque cocleftinm, guarum {petaculum ad nullum aliud 


_ genus animantinm pertinet. Cic. de Nat. Deor. BR 


(3) Ut autem fapientifimum animalium eft Hono, fre & 
Manus funt vrgana fapienti animaliconvenientia.. Non enim 


quia Manus habuit, propterea eft fapientiffimum, ut Anaxago- — 


vas dicebat ; fed quia fapienti imum erat, propter hoc Manus 
habuit, ut rectifime cenfuit Arcfioteles. Non enim Manus ip> 
fe hominem avtes docuerunt, fed Ratio. Manus autem if & 
[unt artinm organa, &e. Galensde\Uf; Part. L. 1. c. 3. After 
‘which in the reft of this firft Beok and part of the fecond, 


pe confiders the Particulars of rhe Mand, in order to enquire, 


ashe faith, ch. 5. Nym eam ommino “Couftitutionem babeat 


OF this Part, (and indeed of the other Parts af human 
Bodies) he gives fo'good an Account, that I confefs I could 


{manus] 924 meliovem aliam habere non potuit. 


~ goe but admire the Skill of that aa famed Heag 


\ 
a 


a3 
a 
4 


¥ 


‘not have been in fo great Readinefs to execute the 
Commands of the Will, and Diétates of the Sout. 
His Eyes would ‘have ‘been, the moft ‘prone, 
and incommodioufly fituated of all Animals ;-but 
by this Situation, he can caft his Eyes upwards, 
downwards, and round about him :' he-hath-a glo- 
tious Hemifphere of the Heavens (4), and anam- 


Of Man’s Poflure. Book V-— 


\ ire 
h. ei 


age 


hy 
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ple Horizon‘on Earth (5) to’entettain'his' Eye. 


And 
thene. For. an“Example, (becaufe it is alittle out-of the 
Way) I fhall pitch upon his Account of the different 

ength of the Fingers, L. 1..¢.24. The Reafon: of this 
Mechanifin, he faith, is, That the Tops of the Fingers may 
come toan Equality, cum magnas aliquas moles in circuity 
comprebendunt, &F cum in feipfis humidum vel parvum corpus’ 

_ gontinere conantur. Apparent vero in unam circuli cir= 


a « 


cumferentiam convenire Digiti quinque in a@ionibus hujufmodi, 


maxime quando exquilite fphericum corpus comprehendunt. 
And this Evennefs of the Fingers-Ends, in graf{ping Spheri- 
_ cal, and other round Bodies, he truly enough faith, makes 

the Hold the firmer. And: it feems.a noble and pious De- 
fign he had in fo firiftly furveying the Parts of Man’sBody, 


which take in hisown:tranflated Words, Cum multa nam- 


que effet apud veteres, tam Medicos, quam. Philofophos de uti~ 


ditate particularum diffentio ( -uidam enim corpora noftra nul 
tius evratia effe fatta exiftinnint, nullague omuino arte ; alii 
autem &F alicujus gratia, EP artificiofe, primum 


quidem tanta hujus diffentionis xeunjeroy invenire ftudui : dein, 


de vcro &. unam aliquam univerfalem methodum conftituere, 
qua fingularum partium corporis, 8. eorum que illis accidunt, 
wtilitatem invenire poffemus. Ibid. CAP Avatinnse tan, Ieee 
» (4) Pronaque cum fpehant animalia cetera terrant 
Os. Homini fublime dedit, crelumque tueri - 
Fulfit, & evefos ad fidera tollere vultus.. 
EH es 1 LTRS at Ovid. Metam. L. Lagear. $4. 
\ (5) If any fhould be fo curious todefire to know how 
for a Man's, Profpe’ reatheth: by means of the Height of 
his Eye, fuppofing the Earth was.an. uninterrupted Globe, 
the Method is a common: Gafe of Right angled plain Tri. 
agles; where two Sides, and an‘oppofite Angle are given. 
 fEeausin Fig. 4. AH B..is the Sur fae, or a great-Circle of 
- €ie terraqueous Globe; C.the Center, HC -it’s Semidiame- 
¢t;, Ethe Height of the Eye, and. forafmuch. as # E is 3 
(Langent, therefore the Angle at H'is a Right-angle. g 
bes thw) ha ee eae ey: zs ._ that 


* iy & ‘ oe 
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| that’there are given’ HC 3967,737Miles, or 20949655Englifh 
to B.II. Ch. 2. Note1.) CE thefame Length » 


Feet(accordin 

with the Hei ye of the Eye on the Maft of aShip, orat only 
-a Man’s Height, &c. added to'it, and £ HC the oppofite 
Right-Angle: By which three Parts given, it is eafy to 
find all the iaden of the Triangle. And firft.the An- 
gle at C, in order to find the Side H FE, the Proportion is, 


as the Side.C E,to the Angle at H:: Sothe Side HC,to the 


‘Angle at EZ, which being fubftra&ed out of 90 gr. the Re- 

mainder is the Angle at C. Andthen, as the Angle at E:is 

to it’s oppofite Side HC, or elfe, as the Angle at H isto it’s 

gppenss Side CE:: So the Angle at C to it’s oppofite 
1 


¢ E H, the vifible Horizon. Or the Labour may be 


fhortned, by adding ‘together the Logarithm of the Sum of 


- the two given Sides, and the Logarithm ‘of their Difference: 


the half of which two Logarithms, isthe Logarithm of the 
Side required, nearly. For an Example we will take the 
two Sides in Yards, by reafon fcarce any Tables of Loga- 


* rithms will ferve us farther: The Semidiameter of the Farth 


— Meafure 
72 Toa 
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is 6983218: the Height of the Eye is 2 Yards more, the 
Sum.of both 13966498: =. 5. 0 5 +: ater ag tae 


Logar. of which Sum is 751450856 

., Logar. of 2 Yards (the Differ.) is | 0,3010300 © 
Sum of both Logar. Be eg ad 1156 
The Half Sum ° © 3.7230578 


is the Logar. of 5285 Yards == 3 Miles, which is the 
Length of the Line £ H, or'Diftince the Eye can reach at 6 
Feet Height. <r ind DSS a eh P bap oy 
~ This would be the Diftance, ona perfe&t Globe, did the 
yifual Rays come to the Eye ina ftrait Line. But by means 
of the Refra&tions of the Atmofphere, diftant Obje&ts on 
the. Horizon appear higher than really the einy may be 


 feen at a greater Diftance, efpecially on the Sea; which is 


a Matter of great Ufe, efpecially te difcover at-Sea ‘the 
Land, Rocks, &c. and it is a great A& of the divine Pro- 
videncé in the’Contrivance:and Convenience of the Atmof— 
phere, which by this means enlargeth the vifible Horizon, 


and js all: one as if the wiles She Globe was much larger | 


than really: it is, “Asto the Height of the Apparent above 
the true Level; or how niuch diftant ObjeSs are raifed by 
the Refra&tions, the’ ingenious’ and accurate: Gentlemen of 
the French Academy-Royal, have given us a Table in their 

of the Earth , Art. 12. BSR med KE NW ae 
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opi Of Man's Pofture. Book V. ~ 
- And as this Ere@ion of Man’s Body isthe moft — 
compleat Pofture ; foif we furvey the Provifion _ 
made for it, we find all done with manifeft De- — 
ign, the utmoft Art and Skill being employed 
} therein. To pafs by the particular Conformati- 
on of many of the Parts, the Ligaments and 
Faftnings to anfwer this Pofture, asthe Faftning, . 
_ for inftance, of the Pericardium to the Diaphragm — 
(which is peculiar to Man (6), I fay pafling by a 
deal of this Nature, manifefting this Pofture to 
bean A@ of Defign) let us ftopa little atthe curie 
ous Fabrick of the Bones, thofe Pillars of the Bo-  — 
dy. And how artificially do we findthem made, 
how curioufly placed from the Head to Foot! 
The Vertebra of the Neck and Back Bone (7) 
= made fhort and complanated, and firmly braced 
i with Mufcles and Tendons, for eafy Incurvati- 
‘ ons of the Body, but wichal for greater Strength, 
to fupport the Body’s own Weight, together with 
other additional Weights ir may have Occafion 
ro bear, The Tigh-Bones and Legs long, and 
ftrong, andevery way well fitted for the Motion 
of the Body. The Feet accommodated with a 
great Number of Bones, curioufly and firm] 
tacked together (to which muft be added the mi- 
niftry of the Mufcles (8) to anfwer all the Moti- 
. gi heohe 


(6) See Book 6. Ch. 5. Note 7. 
(7) See Book 4. Ch. 8. Note 2. 
(8) The Mechanifm of the Foot would appear tobe wone 
derful, if I fhould defcend to a Defcription of all parts: 
'. but that would be too long for thefe Notes : therefore a 
N, brief Account:(moft of which I owe to the before commen-= 
- ¢ ded Mr.Chefelden) may ferve for a Sample. In the firit 
Place, it is neceflary the Foot fhould be concave, to enable 
— psto ftand firm, and that the Nerves and Blood-Veflels may 
_. pe free from Compreffion when we ftand or walk. Inorder 
_ Bepeunto the long Hexors of the Tocs crofg one another Pa. 
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egs and Thighs, and at the fame: 


tions of the I | 
time to keep the Body upright, and prevent it’s fal- 


ling, by readily aflifting again{t every Vacillation 


thereof, and with eafy and ready Touches keep- 


ing the Line of Innixion, and Center of Gravity in ° 


due Place and Pofture (9). eis 
And.as the Bones are admirably adapted to 
prop, fo all the Parts of the Body are as incom- 


parably placed to poife it. Not one Side tog 
heavy for the other, but all in nice A.quipoife : _ 


the Shoulders, Arms, and Sides equilibrated on 
--one Part; on the other Part the Vifcera of the 
Belly counterpoifed with the Weight of the Sca- 
pular part, and char ufeful Cufhion of Fleth behind. 

And laftly, co all this we may add the wonder- 
-» ful Concurrence, and miniftry of the prodigious 
Number and Variety of Mufcles, placed through- 
out the Body for this Service ; that they fhould 


fo readily anfwer to every Pofture, and comply 


with every Motion thereof, without any previous 
| . Thoughe 


the Bottom of the Foot, in the Form of a St. Andrew's 
Crofs, to incline the lefler Toes towards the great One, 
and the great Ong.towards the leffer. The hort Flexors arg 
chiefly E hcetted@n drawing the Toes towards the Heel, 
The Tanfverfalis Pedis draws the Outfides of the Feot te= 
wards each other ; and by being inferted into one of the 


. . Sefamoid Bones of ‘the great Toe, diverts the Power of the 
Abduttor Mujele (falfly fo callcd) and makes it become3 _ 


Flexor, And laftly, the Perozeus longus runs round the outéy 
Ankle, and obliquely forwards crofs the bottom of the 
Foot, and at once helps to extend the Tarfus, to conftri 
the Foot, and to direst the Power of the other Extenfors to- 
wards the Ball of the great Toc. Hence the Lofs. of the 


Great Toe, is more than of all the other Toes. ‘See alfa 
pi? ee is 


Mr. Cowper’s Anat. Tab. 28. €P%e. ae 
(9) It is very well worth while to compare here what 
 Borelli faith de motu Animal. Par.1. cap. 18. de fiatione Ania 
‘mal, Prop. 132, &%c. to which I refer the Reader, tt being 
toa long to recite Have oo! a et le 3 . 
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é y 


“Thought or Reflext a&, fo that (as the excellent — 
Borelli (10) faith) “ It is worthy of Admiration, — 


“* that in fo great.a Variety of Motions, as run- 


ning, leaping, and dancing, Nature’s Laws 
‘© of Aguilibration fhould always be obferved ; 
“* and when neglected, or wilfully tranfgreffed, 
A that the Body miaft neceffarily and immediate- 
£* ly cumble down, CO Ach hee Wee Wie Ore 
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. FYHE Figure and Shape of Man’s Body is the i 
| _Moft commodious that could poflibly be in-- 


vented for fuch an Animal ; the moft agreeable — 
to his Motion, to his Labours, and all his Occa-. ° 


fions. For had he been a Rational Reprile he ” 
could not have moved from Place to Place faft. 
enough for his Bufinefs, nor indeed have done any” 

almoit. ‘Had he teen ‘a Rational Quadrupede, 


‘among other things, he had loft the Benefit of his 


* 
* 


Hands, thofe noble Inftruments of the moft ufe- _ 


‘fal Performances ‘of the Bodyw Had he been 
made a Bird, befides many other great Inconve- 


miences, thofe before mentioned of his Flying, © 


“would have been fome.’ In a Word, any other. 
Shape of Body, but that which the Allwife Cre-: 


ator hath given Man, would have been as in- ~ 
commodious, as any Pofture but that of Ereés: . 


ic would have rendered him morehelplefs, or have 


‘put in his Power to have béen more pernici-_. 


ous, or deprived him of ten thoufand Benefits, gr 


Blea. 
a ene . 3 “Tin moa 
(10) Borel. ibid. Prop. 14. a: 
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“Chap Vi Of Man's Staturei 199 
- Pleafures, or Conveniences, which his prefent { 
Figure capacitateshim for, ae 


x CHAP. IV. 
«Of the Statune andSize of Man'sBODY. 


A Sinthe Figure, fo inthe Stature and Size of 
a -Man’s Body, we have another manifeft In- 
- dication of excellent Defign. Not too Pygmean 
_ (1), nor too Gigantick (2), either of which 
_ Sizes would in fome particular or other, have 
* been incommodions to Himfelf, or to his Bufinefs, 
or to the reft of his fellow Creatures. Too 
-. Pygmean would have rendered him too puny a 
“Lord of the Creation, too impotent and unfitto 
manage the inferiour Creatures, would have ex- 
‘. pofed him tothe A ffaults of the weakeft Animals, 
to the ravening Appetite of voracious Birds, and 
have put him in the Way, and endangered his. 
“being trodden in the Dirt by the larger Animals. 
He would have been alfo too weak for his Bufi- 
 nefs, unable tocarry Burdens, and ina Word, to 
 tranfac&t the greater Part of his Labours and Con- 
. cerns. * wi Ais, 
And onthe other Hand, had Man’s Body been 
made too monftroufly ftrong, too enormoufly 
| | Gigan-) 
sce manent Ae ECAC ECOL EAE LED 
an (1) What is here urged about the Size of Man’s Body, 
_ may anfwer one of Lucretius’s Reafons why Nil ex mhile 
a gignitur. His Argumenr is . 
_  Denique cur Homines tantos natura parare 
= (Non potuit, pedibus qui pontum per vada poffent 
—- Lranfire, & magnos manibus divellere monteis ? Ma 
a Lucret. L. 1. Car. 200. 
4). (2) Hand facile fit ut quifquam E&P ingentes corporis vires, 


 * & ingenium fubtile habeat. Diodor. Sic. L. 17, a 
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Gigantick (3), it would have rendred him 2 
ma eh Te  dan- 


se 


Vik ener, 1 rye 


+ (3) Altho’ we read of Giants before Noah's Flood, Gen. 
6. 4. and more plainly afterwards in Num. 13.33. Yet there ” 
is great reafon tothink the fize of Man was always the fame” 
from the Creation. Foras for the Nephilim or Giants, in — 
Gen. 6. the Ancients vary about them: fometaking them for 
great Atheifts, and Montters of Impiety, Rapine, Tyranny,  — 
and all Wickedtiefs, a8 well as of monftrous Stature, accor> 
ding as indeed the Hebrew Signification allows. 5 | et 
~ And as for the Nepbilim in Num. 13. which were evident= 
ly Men of a Gigantick Size, it muft be confidered, that it is 
very probable, the Fears and Difcontent of the Spies, might 
add fomewhat thereunto. __ Tex, ; 
. But be the Matter as it will, it ig very manifeft, thatin | 

> ‘both thefe Places, Giants are fpoken of as Rarities, and 
te, Wondersof the Age, not of the common Stature. And fuch 
Inftances we have had’in all Ages; excepting fome fabus 
fous Relations: fach as I take to be that of Dhestobocchus, 
«whois faid to have been dug up, 470 1613. and to have 
been higher than the Trophies, and 26 feet ne j; and no 
better I fiippofe the Giants to have been, that Of. Magnus 
gives an account of in his sth Book, fuch as Harthen, and 
Starchater, among the Men; and among the Women, reperta 
éft (faith he) pit in capite vulnerata, ac mortua, in= 
_ duta chlamyde purpurea, longitudinis cubitorum 50, latitudinis 
 @nter humeros quatuor. O\. Mag. Hit. L. gc. 2.0 : 
But as for the more credible Relations of Goliath (whofe | 
height was 6 Cubitt and a Span,1 Sam, 17. 4 which accords 
Rae) dag to the Hla curious and leartied Lord Bifbop “of Peter< 
borough, is fomewhataboye 11 feet Englifh vid. Bifhop Cum- 
* berland of Fewifh Weights and Meafures) of Maximinus the 


me Emperor, who was 9 feet high, and othersin Auguftus,and 
P other Reigns, of about the fame height; to which we may 
2 add the Dimenfions of a Skeleton, dug up lately in the place 


of a Roman Camp near St. Albans, by an Urn inferibed,; 
Marcus Antoninus; of whichan account is given by Ma 
Chefelden, who judgeth by the Dimenfions of the Bones, that 
the Perfon was 8 foot high, vid. Philof: Tranfad. No. 333: 
thefe antique Examples and Relations, I fay, we can match, 
rea out=do, with modern Examples; he we have di+ 
vers in F. Ludolph, Comment. in Hift. thiop. Lt. c-2. 9.24. 
Magus, Conringius, Dr. Hakewilt, and others. Which latter 
relates, from Nanvez, of Porters and Archers belofging to ~ 
the Emperor of hind, of 25 feet ligh ; and othess from 
We ki; Parchas 
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Chap. FV. Of Man's Stature. — ee ee 
 Purchas of 16 and 12 feet high, and more; fee in thelears 
ned Author’s Apolog. p. 208. _ 3 Brg | 
_ Thefe indeed exceed what I have feen in England; but 
< an 1684, I meafur’d.an Irijh Youth, faid to be not 19 Years 
_ old, who was 7 feet near 8 Inches , and in 1697, a Woman 
- who was 7 feet 3 Inches in height, ) : 
 . But for the ordinary Size of Mankind, in all probability, 
it was always (asI faid) the fame, as may appear from the 
_ Monuments, Mummies, and other ancient Evidences to be 
 feen at this day. The moft ancient Monument at this day, IE . 
 prefume is that of Cheops,in the firft and faireft Pyramid of 
| Eeypt; which was, no doubt, made of capacity every way 
- fufficient tohold the Body intended to be laid up in it. Bue 
this we find,by the niceMeafures of our curious Mr. Greaves, 
hardly to exceed our common Coffins. The hollow part with« 
in (faith he) és in length only 6,488 feet, and inbreadth, but 
4,218 feet > The depth, 2,860 fect. A warrow fpace, yet large 
enough to contain a moft potent and dreadful Monarch, being 
| dead; to whom living, all Egypt was too fireight.and PA a 
vow a Circuit. By thefe Dimenfions, and by fuch other Obfer- 
 wations, as have been taken by me from feveral embalmed Box . 
| dies in Egypt, we may conclude there is no decay in Nature’ 
. though the Queftion is as old as Homer) but that the Aden of 
- this Age are of the fame Stature they were near 3000 Years) 
ago, vid. Greaves of the Pyr. in 1638. in Rays Colled. of, 
._ Trav. Tom. 1. pag, 118. 9 6 “stl 
To this more Ancient, we may add others cf a later date. 
Of which take thefe, Say others, from the curious and’ 
learned Hakewill. The Tombs at Pi/a, that are fome thou- 
{and Years old, are not longer than ours: fo is Athelftane’s  - 
in Malmesbury Church; fo Sebba’s in St. Paul's, of the Year ~ 
693. ; fo-King Erheldred’s, &c. Apol. p.219, eet lca 
The fame evidence we havealfo from theArmounr,Shieldsy 
Veffels, and other Utenfils dug up at this day. The brafs 
Helmet dug up at Metaurum, which was not doubted to» 
have been left there at the overthrow of Afdrubal, will fit) 
ene of our Men at this day. / 
Nay, befides all this probable, we have fome more certaiz | 
Evidence, duguftus was 5 Foot 9 Inches high, which was’ 
the juft Meafure ‘of our famous Queen Elizabeth, who ex~ 
“f ote his Height 2 Inches, if proper Allowance be made: 
_ ‘for the Difference between the foe and our Foot. Vid. . 
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gon, Of Man's Stature. — “Book Vo, 
dangerous Fyrane in, the World, too ftrong (4) — 
in fome Refpeds, even for his own kind, as well — 
as the other Creatures. Locks and Doors mighe .— 
es ane 


4 Pe ee 
: v 


-(4) To the Stature of Men in the foregoing Note, we 
may add fome Remarks about their unnfual Strength. Thar 
of Sampjon (who is not faid to: hdve exceeded other Menin |. 
Stature ashe didin Strength) is well known. So of old, 
Heétor, Diomedes, Hercules, and Ajax are famed ; and fince; 

' them many others: for which-I fhall feek no farther than, — 
the before. commended Hakewill, who by his gréat anid cu— 
rious Learning, hath often moft of the Examples that aré to, 
be met with on all his Subje&ts he undeftakes. Of the After- 
ages he names: C. Marius, Maximinus, Aurelian, Scander— 
berge, Bardefin, Tamerlane, Ziska, and: Hunniades. . Anno. 

; 1529. Klunber, Provoft of the great Chiirch at Mi/nia, car: 

., ried a Pipe of Wine out of thé Cellar, aad laid it in the 
Cart. Mayolus faw one hold a Marble Pillar. in his Hand 
3 Foot long, and one Foot diameter, which he tofs'd up in» 
the Air, and catched again, as if “twas a Ball, Another of 
Mantua, and alittle Man, named Rodamas, could break a 
Cable, &c. Ernando Burg fetched up Staits an Afs laden, 

- with Wood, and threw both onthe Fire: “At Conffantino-=. 
ple, Anno 1582. one lifted a piece of Wood, that twelve | 
‘Men could fearce raife; then lying along, he bare a Stone 
that ten Men could but juft rofl to him: G. of Frousberge, 
Baron Mindlehaim, could raife a Man off his Seat, with only 
his middle Finger; ftop an Horfe in his full Career ; and 
fhove a Cannon out of it’s Place. Cardan faw a Man dancé 

4 with two Men in his Arms, two on his Shoulders, and one 

of on his Neck. Patacoua, Captain of the Coffacks,could tearan 

Horfe-fhoe (and if I miftake not, the fame is reported.of the 

prefent King Auguftus of Poland.) A Gigantick Womaw of. 

the Netherlands could lift a Barrel of Hamburg Beer, 

Mr. Carew had a Tenant that could carry a But’s length, 6 

Bufhel of wheaten Meal (of 15 Gallon Meafure) with the 

Lubber, the Miller, of 24 Years of Age, on the Top of it. 

And F.Roman, of the fame County, could carry the Carcafs 

of an Ox. Vid. Hakewill, ib. p. 238. . 
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perhaps have been made of {ufficient Strength to 
have barricaded our Houfes; and Walls, and 
Ramparts might perhaps have been made {trong 


to have fenced our Cities. But thefe things could 


not have béen without a great and Inconvenient 


Expence of Room, Materials; and fuch Necefla- 


ries, that fuch vaft Structures and Ufes would 
have occafioned, more perhaps than the World 


could have afforded ‘to all Ages and Places. 


But !et us take the Defcant ofa good Naturalift 
and Phyfician on the Cafe (5). Had Man been 


? 


“* a Dwarf (faith he) he had fcarce been a Reas » 


“© fonable Creature. For he muft then have had 


a Jolt Head; fo there would not have been 
_ Body and Blood enough to fupply his Brain 
© with Spirits; or he muft have had) a/sfinall 
© Head, anfwerable to his Body, and fo there 


€ dioufly fapplied with Food. For there would, . 


** would not have been Brain enough for his #u- 


© finefs ——. Or had the Species of Mankind been 


** Gigantick, he could not have been fo.commo- 


‘© not have been Flefh enough of the beft edible 
‘* Beafts; to ferve his Turn: And if Beatts had 
‘been made anfwerably bigger, there would 


~© not have been GrafSenough. And fo he goeth 


'on: Anda little after, ‘‘ There would not have 


© been the fame Ufe and Difcovery of his Rea- 
« fon ; in that he would have done manly thittye | 
© by meer Strength, for which he ts now put to 

‘invent innumerable Engines, ——- Neicher . 


a 5) Greevs Cofmnel. Sacr: B. ie 5.96 25% 


-€€ could he have ufed an Horfe, hor divers other . 
*€ Creatures. But being of a middle Bulk, he ~ 
«© is fitted to manageéand ufethem all. For (faith 
© he) no other Caufe can be afligned why aMan — 
ay ! ~ 6 was 
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“* was not made five or teri times bigger, but hig’ © 


‘€ Relation tothe reft of the Univerfe. Thus far 
our curious Author. aS) ae | 


CHAP. V. 
Of the STRUCTURE of the PARTS of 
ty Maas Body. 

"W Aving thus taken a View of the Pofture, | 
: Shape, and Size of Man’s Body, let usin — 
tis Chapter furvey the Structure of its Parts. 
But here we have fo large a Profpect, that it | 
would be endlefs to proceed upon Particulars. — 
Tt mutt fuffice therefore to take Notice, in general - 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceflary 


i Apparatus (or in other Words) no Signs of Chance 


(1) 5 but every thing curious, erderly, and per- 
formed in the fhorteft and beft Method, and adap- — 
ted to the moft compendious Ufe. What one 
Part is there throughout the whole Body, but 
what is compofed of the fitceft Matter for that 
ak : pig ki AAP are; 3 


(1) It is manifeftly an argument of Defign, that in the 
Bodies of diferent Animals, there is an Agreement of the 
Parts, fo faras the Occafions and Offices agree, but a ditfe- 
rence of thofe where thercis a difference of thefe. Fn an hu- 


mane Body are many Parts agreeing with thofe of a Dog 
for, inftance ; but in, his Forehead, Fingers, Hand Inftru- 


~ > anents of Speech, and many other Parts, there ate Mu'cles, 


and other Members which are not in a Dog. And fo con~ 
trariwife in 2 Dog, which is not in Man. Tf the Reader is 
minded to.fee what, pa tticular Mufcles ere in 2 Man, that 
are notin a Dog ; or in a Dog that ore not ia an humane 
Body, let him confult the curious.amd accurate: Anatomift, 
Dr, Douglafs's Myogr. com pate ons: 
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Part; made of the moft. proper ‘Strength and 


_ Texture ; fhaped in the compleateft Form ; and 
ina Word, accoutér’d with every thine neceffa- 
ty for it’s Motion, Office, Nourifiment, Guard, 
_ and what not! What fo commodions a Stru@nure 
and Texture could have been given to the Bones, 
for Inftance, to make them firm and {trong, and 
withal light, as that which every Bone in the Boa 
dy hath ? Who could have fhaped them fo nicely 
to every Ufe, and adapted them to every Part, 
_ made them of fuch juft Lengths, giventhem {uch + 
due Sizes and Shapes, channelled, hollowed, 
headed, lubricated; and every other thing mi- 
~niltring in the beit and moft compendious manner 
to their feveral Places and Ufes? What a glorious 
_ Colleé&ion and Combination have we alfo of the 
moft exquifite Workmanfhip and Contrivance in 
the Eye, in the Ear, in the Hand (2); in the 
Foot (3), in che Lungs, and other Parts already 
mentioned ? What an Abridgment of Arr, what 


\ 
wre ok 


a (2) Galen having deferibed theMufcles, Tendons, an other 


i 


arts of the Fingers, and their Motions, cries out, Confidera ‘ 
nein etiam hic mirabilem CRKATORIS ‘Sapientiam. Be UL 
Part... 1..0, 18, ‘ hate) Pt i 
- (3) And notonly in the Hand, but in his account of the 
Foot (L. 3.) he frequently takes notice of what he eallg 
Artem, Providentiam ‘9 Sapientiam Conditoris. As Ch. 13. 
Anigitur non equum eft hic quoque admirari Providentiam — 
| Conditoris,quiad utrum@gue ufim, et fi certe contrarium, exaéte 
tonvenientes EP confentientes invicem fabricatus eft totins memm 
bri [tibiz] particulas? And at. the end of the Chap.’ Quod. 
omnia quae ipfarnin [unt partinm. mente iMMuUlaverimus,y 


} peque invenerimus pofttionem align: meliorem ea, Guam nunc oe ae 


fortita funt, neque figuram, neque magnitudinem, neque conan. 


— Mextonem, neque (ut paucis omnia complestar) @lind quidguam AS 


Crum, gue corporibus neceffario infunt, perfectifimam pronun- 
have oportet,..& tindiguee vette ‘confiitutam prefentem ejus 
i confiruthionem. The like alfo concludes, Ch. 19. a abate 
me CRA LRG ak eg 
; 4 
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a Variety of Ufes (4) hath Nature laid upon that _ 


one Member the Tongue, the grand Inftrument © 


‘of Taft, the faithful Judge, the Centinel, the 


Watchman of all out Nourifhment, the artful 


‘Modulator of our Voice, the neceflary Servant 


of Mattication, Swallowing, Sucking, and a ~ 
great deal befides ? Bue I mutt defift from pro- — 


ceeding upon Particulars, finding I am fallen — 
upon what 1 propofed to avoid. 3 
And therefore for a Clofe of this Chapter, I fhall - 


the quick Circulation of the Blood and Fluids, which ran 


out of Sight in Capillary Veffels, and very minute Duds © 
avithout Impediment(exeept ix fome Difeafes) being alldi- 
rected to their peculiar Glands and Channels for the diffe- 


rent Secretions, Senfible and: Infenfible ; whereof the laft is 


far the greateft in Quantity and Effects, as to Health and — 
Sicknef/s, acute Diftempers frequently arifing from a Dimi-— 


nution of Tran{piration through the cutaneous Chimneys, 
and fome Chrcnical ones from an Augmentation * wheréds 


Obftrnéions in the Liver, Pancreas.and other Glands may — 


‘only caufe a Schirrus, a Faundice,an Ague, a Dropfy, or 


other flow Difcafes. So an increafe of their Secretions may 
accompany the general Colliquations, asin Fluxes, Hettick 
Sweats and Coughs, Diabetes, and other Confumptions. 


What a mighty Contrivance is there to preferve thefe due 
Scere isns from the Blood (on whieh Life fo much depends) 
by frequent Attritions and Comminations of the Fluids in 
their pafjage through the Heart, the Lungs, and the whole 
Sytem of the Mufcles 2? What Meanders and Contortions 
of ! 
(4) At enim Opifices tnduftre maximune eft indicium (guem~— 


admodum. ante Le ea cg i diximus) iis que ad alium - 
afum fuerunt comporata, ad alias quoque utilitates abiti, ne— 
que laborare ut fingulis utilitatibus fingdbas faciat ae proprias 

, VR SU Sauae 


particulass Galen. ub. fupr. Lig. ce 56 F 
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. ‘only add part of a Letter L received from the be-, ” 
- fore commended very learned and ingenious Phy- ~ 

fician Dr. Fanered Robinfon, What faith he) can poflfie 
bly be better contrived for Animal Motion and Life, than — 


Chap. VI. Of the placing the, &e. = 07, 
of Velfels'in the Organs of Separation ?. And what a Con- | 
courfe of Elaftick Bodies from the Air, to {upply the Springs 
and continual Motions of fomeParts, not only in Sleep and | 
Reft, but in long violent Exercifes of the Adufeles? whofe 
_ force drive the Fluidsround in awonderful rapid Circulas oS 
tion through the minuteft Tubes, affifted by the conftant Pa-~ re 
_bulum of ihe Atmo[phere, and their own Elaftick Fibres, 
which imprefs that Velocity onthe Fluids. sh) 
Now I have mentioned {ome Ufes of the Airin carrying: 
on feveral Functions in Animal Bodies, I may add the 
Share it hath in all the Digejtions of the Solid and Fluid. 
Parts. For when this Syftens of Air comes, by divine Per- 
mittance, to be corrupted with poyfoneus, acrimonious 
Steams, either fromthe Earth, from Merchandife, or infe- 
Ged Bodies, what Havock is made in alli he Operations of 
living Creatures? The Parts gangrene, and mortify.under 
Carbuncles, and other Tokens : indeed the whole Animal #4 
Occonomy is ruined : of {uch Importance is the Air to all a 
the Parts of it. 


rs C Hi A P. Vi, aes ? . 
(OfthPLactng th Parts of Min’s Body- | + 
WON this Chapter, I propofe to confider the =. = 
~# Sodgment of the curious Parts of Man’s Body, is 
which is no lefs admirable than the Parts theme : 


feives, all placed in the molt convenient Parts 
of the Body, to minifter to their own feveral. 
 Ufes and Purpofes, and to aflift, and mutually am 
to help one another... Where could thofe faithful 
“Watchmen the Eye, the Ear, the Tongue be fo ~ 
commodioufly placed, as in the upper Pare of eee 
the Building ? where could we throughout 4 ee 2 
Body find fo proper a Part to lodge four of ce 
the five Senfes, as in the Head (;); near the | 
Sa ? Brais : ye 
4” arce,mirifice ad ufus neceffarios &F fati, ef collocati Sunt, * 
Nam oculi tanquam fpeculatores, altiffimum locum cbtinent + es 
£2 49 plurima gonfpicientes, fungantur fio munere, Et Apyes 
RR Ried ee a eee 
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308 Of the’ Placing the Book V. 
Brain (2), the common Senfory, a Place well 
- guarded, and of little other Ufe chan to be a Seat 


4 chofe Senfes? And how could we lodge the 


Fifth Senfe, that of Touching otherwife (3),than to 
| difperfeit to all Parts of the Body ? Where could 
~ | weplant the Hand (4), but juft where itis, to be 


ready at every Turn, on all Occafions of Help | 
a and Defence, of Motion, AGion, and every of — 


jes ufeful Services? Where could we fet the Legs 


E 


is 
* a 
a 
Ler 
' 


genes 


‘and Feet, but where they are, to bear up, and — 
handfomely to carry about the Body 2: Where — 


could we lodge the Heart, to labour about the 
‘whole Mafs of Blood, but in, or near the Cen- 


ter of the Body (5)? Where could we find Room. 


for chat noble Engine to play freely in, where 
cou!d we fo well guard it againit external Harms, 


and fecured? Where could we : more: commodi- 
f oufly place, thanin the Thorax and Belly, the 
ufeful Vifeera of thofe Parts, foas not to fwagg, 
and jogg, and overfet the Body, and yet to mi- 
nifter {o*harmonionfly, as they do, to all the 
_: feveral Ufes of ConcoGion, Sanguification, the 
i Separation of various Ferments from the Blood, 
4 for the great Ufes of Nature, and to make Dif- 
Rak | | | _. charges 


“um fonum vecipere debeant, qui natura in fublime fertur ; 
| vette in illis corpqrum partibus collocata funt. Cicer. de Nat. 
Deor. L. 2. ubi plura de ceteris Senfibus. } 
(2) Glenmell obferves, that the Nerves miniftring to 

_ Motion, are hard and firm, to be lefs fubje& to Injury : but 
thofe miniftring to Senfe, are foft and tender: and chat for 
this Reafon it is, that Four of the Five Senfes are lodged’ 
fo near the Brain, viz. partly to partake of the Brain’s foft- 
Ba guard of the Skull, vid. Gal. de Uf. Part. L. 8. ¢.5, 6. 
? ol OG) See Book. 4. Ch. 6. Note 3. at 
(4) Guam vero aptas, quamque multarum artium mint~ 
firas Manus natura homini dedit? The particulars of which, 
enumerated by him, fee in Cic. wbifupr, : 


Ley et , 
4 bh mr 4 
die 


(5) Seo Book 6. Ch. gy ‘ Oo 


ss Las it is in that very place in which ie is lodged — 
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nef and tendernefs,’ and partly for the fake of the ftrong, 
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Chap. VI. Parts of Man's Body. F080 
charges of what is ufelefs, or would be burden- 0 
fome or pernicious to the Body (6)? How could 
we plant the curious and great Variety of Bones © 
cand of Mufcles of all Sorts and Sizes, neceflary 
as I have faid co the Support, and every Motion 
“of the Body ?.‘where could we lodge all the Ar- 
-teries and Veins to convey Nourifhment ; and 
the Nerves Senfation throughout the Body ? 
where, I fay, could we lodge all thefe Imple- ; 
“ments of the Body, to perform their feveral Om: a 
ces? how could we fecure and guard them fo i 
well, asin the very Places, and in che felf fame 
manner in which they are already placed in che - 

. Body? Andlaftly, to name no more, what Co- 
-vering, what Fence could we find out for the 
whole Body, better than that of Nature's own 
providing, the Skin (7) ? how could we fhape ir 
ro, or brace it about every part berter, either for 
Convenience or Ornament ? What better Texture 


_ could we give it, which alcho’lefs obdurate and ae 
firm, than that of fome other Animals, yet is x 
fo much the more fenfible of every Touch, and ad 
more compliant with every Motion? and being ks 


' eafily defendible by the Power of Man’s Reafon 
wand Act, is therefore much the propereft Tegu-— 
ment fora Reafonable Creature. 3 : 

at | CHA P. 


\ 


(6) Ut in adificiis Architei avertunt ab oculis &P navibus 
 dominorum ea, qua profiuentia necel)ario tetri effent aliquyd 
babitura ; fic natura res, fimiles (fcil. excrementa) procul 
‘amandavit a fenfibus. Cicet.de Nat. Deor. L. 2. ee 
(7) Compare here Galen's Obfervations de Uf. Part, L.1t. 
-¢. 15. Alfo L. 2 ¢. 6. See alfo Cowper's Anat.where in Tab. 4. 
are yer elegant Cuts of the Skin in divers parts of the 
' » Body, pe from Microfcopical Views, as alfo of the Pa ’ 4 
. pille pyramidales, the Sudoriferous Glands and Veflfels, the — ” 
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“CHAP, VIL cel 


Of the PRoy1$tON in Man's Body againfe ; 


, EViLs, ee: 

| Aying taken a tranfientView of the Struaure 

% EU and Lodgment of the Parts of human Bo- 
dies, let us next confider the admirable Provifion 
that is made throughout Man’s Body to ftave off 


Evils, and to difcharge (1) them when befallen. 

. ' For the Prevention of Evils;: we maytake the — 
: Inftances already given, of the Situation of thofe 

Z faithful Sentinels, the Eye, the Ear, and Tongue 


in the fuperiour Part of the Body,” the berter to 
def{cry Dangers ata Diftance, and to. call out 
ae for Help... And how well firuated is the 
Hand, to bea fure and ready Guard to the Body, 
as well as che faithful Performer of mot of it’s . 
Services ? The Brain, the Nerves, the Arteries, 
» ‘the Heart (2), the Lungs, and in a Word, all 
S ; ‘ Cas ; : F Py a \ Ps Poste q ee 
oa (1) One of Nature's moftconftant Methods here, isby the 
; Glands, and the Secretions made by them: the particulars 
| of which being too long for thefe Notes, I fhall refer to 
18 the modern Anatomifls who haye written on thefe Subjects, 
and indeed, who are the only Men that have done it to- 
Jerably: particularly, our learned Drs. Cockburn, Keil, Mor- 
ae land, “and others at home and abroad: an Abridgment of — 
whofe Opinions and Obfervations, may be met with in Dr. 
Me Harris's Lex. Tech. Vol. 2. under the words Glands, and 
a Animal Secretion. PAS A ibs nye 
» 2 3° (2) In Man,’and moft other Animals, the Heart hath the 
(“guard of Bones. Butin the Lamprey which hath no Bones, 
{ho not fo much as a Back-bone) the Heart is very firangely 
fecured, and lies immured: or capfulated in a Cartilage, or 
—  grifly Subfance, which includ:s the Heart, andits Auvicle, — 
as the Skull Hoth the Brain in oiber Animals. Powers | 
>... Microf. Obfer. 22. 2 Ae ed pe iM ¥ 
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Chap. VIl, The Provifion againft Evils: 31m 
the principal Parts, how well are they barricaded he 3 


either with ftrong Bones, or deep Lodgments in 


Se 
apt ss: BG: 


the Flefh, or fome fuch the wifeft, and fitceft A 
Method, mott agreeable to the Office and Action a 
of the Part? Befides which, for greater Precau- 4 


‘tion, and’a farther Security, what an incompa- 
rable Provifion hath the infinite Contriver of 
Man’s Body made for the Lofs of, or anyDefe@in 
fome of the Parts we can leaftipare, by doubling 
them ? by giving us two Eyes, two Ears, two 

_ ‘Hands, two Kidneys, two Lobes of the Lungs, 

~ Pairs of the Nerves, and many Ramifications of 
the Arteries and Veins in the flefhy Parts, that 
there may not be a-Defeét of Nourifhment of the 
Parts, in Cafes of Amputation, or Wounds, or ee 


= 


Ruptures of any of the Veilels. , 
~ And as Man’s Body is admirably contrived and 


made to prevent Evils; fo nolefs Are and Cauti- 
on hath been ufed to get rid of them, when they = 
‘do happen. When by any Misfortune, Woundsor =~ 4 
Hurts do befal, or when by our own wicked an 
‘Fooleries and Vices, we pull down Difeafes and . i 


-“Mifchiefs upon ourfelves, what Emunctories (3), — : oe 


- what admirablePailages(4),are difperfedthrough- 


(3) Here [from the Puftules he obferved in Monomotapa] | 
qere grounds to admire the contrivance of our Blood, which = 
on fome Occafions, fo foon as any thing deftruttive to the con Oh 

| litution of it, comes into it, immediately by an inteftine Coma 
‘motion endeavoureth to thruft it forth, and is not only freed 
from the new Gueft, but fometimes what likewife may have Sale 
lain lurking therein -——— for a great while. And from a 
. | hence it comes to pafs, that moft part of Medicines, when duly == 
adminiftred, ave not only fent out of the Body themfelves, but = = = 
 dikewife great quantities of morbifick Matter; as in Saliva" a. 
tion, &c. Dr. Sloane’s Voy. to Famaica, p.25. sa 
(4) Valfalva difcovered fome Paflages into the Region of 
“the Ear-drum, of mighty ufe (among others) to make Dif, 
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‘out the Body, what incomparable Methods doth ‘ 


Nature take (5), what vigorous Effortsis fhe ena- — 


bled 


| Reems 3 eee erates seer NC 7 


cetae of Bruifes, Impofthumes, or any purulent, or mor- _ 


bifick Matter from the Brain, and parts of the Head. Of 


_ awhich he gives two Examples: one, a Perfon, who from 


a Blow on his Head, had difmal Pains therein, grew Speech- 


Yefs, and lay under an abfolute Suppreffion and Decay of ~ 


his Strength; but found certain Relief, whenever he had a 
Flux of Blood; or purulent Matter out of his Ear: which 
after his Death, Valfalua difcovered, was through thofe 
‘Paffages. : Nh Se Wg 
The other was an Apoplefical Cafe, wherein he found a 


Jarge quantity of extravafated Blood, making way fromthe _ 


Ventricles of the Brain, through thofe fame Paflages.Valfal. 


de Aure bum. c. 2. §. 14. and c. 5. §. 8. 

(5) Hippocrates Lib. de Alimeniis, takes notice of the Sa 

gacity of Nature, in finding out Methods and Paflages for 
the difcharging Things otenlive to the Body, of which 
the prefent learned. and ingenious Bifhop of Clogher, in 
Freland (Boyle) gave this remarkable Inftance to.my, very 
gurious acd ingenious Neighbour and Friend,D’Acre Barret, 
‘Efq; vz. That in the Plague-Year, a -Gentleman ‘at ‘the 
Univerfity, lad a large Plague-Sore gathered under his 
Arm, which when they expected it would have broken, 
difcharged it felf by a more than ordinary large and fetid 
Stool ; the Sore having no other Vent for it, and immedi- 
ately becoming found and well thereupon. § 

Like to Late 


, isthe Story of Fof. Lanzonizs, of a Soldier 


of 35 Years of Age, who had a Swelling in his zight- Hip, 


agcompanied with great Pain, Gc. By the ule of emollient 
Medicines having ripened the Sore, the Surgeon intended 


Tumour and Painceafed, and thereby difappointed the Sur- 
Beans Intention. Ephem. Germ. Anno 1690. Obf-49. More 
t 


fuch Inftanceswe find of Mr. Youges in Philof: Tranfad.No. 


BES: But indeed there are fo many Examples in our Philof. 


as Lranfatt. in the Ephem, German. Tho. Bartholine, Rhodius, 
- Senuertus, Hildanus, &c. that it would be endlefs to recount 


them. Some.have fwallowed Knives, Bodkins, Needles and 


Pins, Bullets, Pebbles, and 20 other fuch things as could 


‘mot find a Paffage the ordinary Way, but have met with an 


_ i through the Bladder, or fome other way of Naturcs 
4 : ‘ Nha: 4 fp eye oo 


fhe next Day to have opened it ; but about Midnight, the — 
Patient having great provocations to Stool, disburthened 
himfelf three times ; immediately upon which, both the 


” 
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to correct the morbifick Matter, and in a Word 


to fet all things right again ? But here we had fy 


beft takethe Advice ofa learned Phyfician in the 
Cafe: “ The Body (faith he) is fo contrived, as 
© to be well enough fecured againft che Mutati- 
© ons in the Air, andthe leffer Errors we daily 
“ run upon; did we notin our Excefles of Eating, 
‘¢ Drinking, Thinking, Loving, Hating, or fome 
* other Folly, let inthe Enemy, or lay violene 
£* Hands upon our felves. Nor is the Body fitted 
“only to prevent, but alfo to cure, or mitigate 
 Difeafes, when by thefe Fotlies brought upon 
us. In moft Wounds, if kept clean, and from 
‘the Air, —— the Flefh will slew together, 
€€ with it'sown Native Balm. Broken Bones are 
cemented with the Callus, which themfelves 
‘© help to make. And fo he goes on with ample 
Inftances in this Matter, too many to be here {pew 
cified (6). Among which he inftanceth in the 
Diftempers of our Bodies, fhewing that even 
many of them are highly ferviceable to the Dif- 
charge of malignant Humours, and preventing © 
reater Evils. kK : ins 

~ And no lefs kind than admirable is this Con- 

_ trivance of Man’s Body, that even it’s Diftem- 
pers fhould many times be it’s Cure (7), that when 
va eE . the 
own providing. But pafling over many Particulars, I fhall 
only give one Inftance more, becaufe it may be a Fre Cau- 
tion to fome Perfons, that thefe Papers may probably fall 


Gnto the hands of, and that is the danger of Sway a ; 
Plum, Prune-ftones, &c. Sit Francis Butler’s Lady ha 


many Prune-ftones that made way through an Abfcefs near 


her Navel, Philof. Iranf. No. 265. where’are other fuch » _ 
like Examples. More alfo may be found in No. 282,304,0%. 


(6) Grew’s Cofmol. §. 28, 29. e : 
(7) Nor ave Difeafes themfelves ufelefs. For the Blood in @ 
Feaver, if cvell governed, like Wine upon the fret, difchargeth 
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bled to make, to difchargethe Peccant Humours, 


31g Confent of the Parts. = Book V. 
| the Enemy lies lurking within to deftroy us,there __ 
fhould be fuch a reluéancy, and all Nature exci. 
ted with it’s utmoft Vigour toexpel him thence. 
‘Lo which purpofe, even Pain it felf is of great 
and excellent Ufe, not only in giving us Notice 
ofthe Prefence of the Enemy, bute by exciting 
us toufe our utmoft Diligence and Skill to root 
out fo troublefome and deitructive a Companion. — - 
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Of th Consenr dletween the PARTS of 
Ppteaiide tee 3 Maas Body..\i | } 


¥ T isanadmirable Provifion the merciful Creas, 
tor hath made for the good of Man’s Body, 
A : ! by 


a \ 


#8 felf of all heterogeneous Mixtures: and Nature. the Lifeafe, 
and Remedies clean all the rooms of the Heufe ; wherel y° that 
which threatens Death, tends, in conclusion, to the prolonging 
of Life. Grew ubi fup. §. 52. | ; 

And as Difeafes minifter fometimes to Health, fo to other. 
good Ufes inthe Body, fuch as quickning the Senfes: of 
which take thefe Inftances relating to the Hearing and. 
Sight. A very ingenious Phyfician falling into an odd kind of 
Feaver, had his feufe of Hearing thereby made fo very nice and» 

K tender, that he very plainly heard foft Woifpers, that were made. 

at aconfiderable diftance of, and which weve not in the leaft 

i perceived by the By-ftanders, nor would have been by kim be- 

fore his Sicknefs, | ms . wile 

a A Gentleman of eminent Parts and Note, during a Difems. 

aa per he bad in his Epes, had his Organs of Sight brought. tobe. 

fe tender, that both his Friends and himfelf have affured. ma,. 
that when he waked in the Night, he could for a while plainly. 
fee and diftinguifh. Colours, as well as other Objetts, difcernam 
ble by the Eye, as was move thaw owce tryed. Boyl deter. nat... 
of Effuy, ch. 4. 3 : Ke 


f CORRE : ' Lu) ae é 
gale ‘Daniel Frafer ——--— continued Deaf and Dumb from his. 
Birth, till the 17th Year of his Age. ——~ After his, recovery 
from a Feaver, he perceived a Motion in bis Brain, which suas 
of very uneafly to him; and afierwardshe began. to hear, and in 
" procefs of time, te underfland Speech, &c. Vid. Philof. Tranf. 
we No. 312, a ee a ee, i ie 
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Chap. Vill. - Confent of the Parts. i We 


by the Harmony between the Parts thereof, Of 


which let us take St. Pau?’s Defcription in 1. Cor. 


12.8. But now hath God fet the Members every one 


of them in the body, as it hath pleafed him. And 
(v. 21.) the Eye cannot fay unto the Hand, I have no 
need of thee: nor again, the Head to the Feet, I bave 


no need of you. But fuch isthe confent of all the 


Parts, or as the Apoftle wordeth it, God hath fo 


fy Ne ne aah awe a ia ce A a ® o« Fe me ei 
2) A! 9: ; 
>) , 
‘ 


tempered the Body together, that the Members (rosld : 


have the fame Care one for another, V. 25. SO that 
whether one Member fuffer, all the Members fuffer with 
it 2 or one Member be honoured, (or aitected with any 
Good) all the Members rejoyce [and fympathize] 
with it 3 v.26. 

This mutual Accord, Confent and Sympathy 
of the Members, there isno Reafon to doubt (1), 
ismade by the Commerce of the Nerves (2), and. 
their artificial Pofitions, and curious Ramificati- 
ons throughout the whole Body, which is admi- 
rable and incomparable, and might deferve a 
place in this Survey, as greatly and manifeftly 
fetting forth the Wifdom and Benignity of . the 
great Creator: but that to give a Defcription 

thereof from the Origin of the Nerves in the 
Brain, the Cerebellum, and Spine, and fo through 
every Part of the Body, would be tedious, and 


is eee RN Lom Ls ve came ee SS 


(1) See Book 4. Ch. 8. eh” : 
(2). Tria propofita ipfi Nature in Nervorum diftributione fue- 
yunt. 1. Ut Senforiis inftrumentis Senfum impertiret. 2. Ut 
motoriis Motum : 3. Ut omnibus aliis gpartibus] davet, ut qua 
fidolorem adfervent, dignofcerent. And afterwards, Sz gues 
“in diffedionibus fpeHavit, confideravitque J uftene, an fecus Na- 


tura Nervos non eadem menfura omnibus partibus difivibuerit,, | 


fed aliis quidem liberalius, aliis vero parcius, eadem cum HHip~ 


pocrate, velit nolit, de Natura omnino pronunciabit, quod ea ts 
fcilicet fagax, jufta, avtificiofa,, animalinmque provide. eff. 
Ae REC TR A Fk co aa 
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Galen. de uf. part. L. 5. c. 9+ 9 
qe ies be 


14 awe 


: ’ ' ba . fie 
4 xi 4 \ e « vec $ 
ay | ae yf vine by: ee 
7, As ’ Si aby, t 1 Say 
Y ne SA Mise on 7 alee bee ay 
GRAS Ce 2 - 53- ? Me ON Ls at ea ts a » » rt quate 
Ww sw f ™yite. + Canes } aie 


in. 


4 


bia Oris cum La 


vince: andtherefore one Inftance fhall fuffice for 
a Sample of the whole; and that fhall be(what was 
promifed before (3) the great Symipathy occafio- 
med by the Fifth Pair of (Nerves, which I chufe 
to inftance in, rather than the Par wvagum, or 
any other of the Nerves; becaufe although we 


316 Confent of the Parts. Book Vi 
intrench too much upon the Anatomift’s Pro- 


may have lefS Variety of noble Contrivance and 


Art, than in that Pair, yet we fhall find enough 


for our Purpofe, and which may bé. difpatched 


in fewer Words, Now this Fifth Conjigation of 
Nerves is branched to the. Ball, the Mufcles and 
Glands of the Eye; to the Ear; to the Jaws, 
the Gums, and Teeth; to the Mufcles of the 
Lips (4); tothe Tonfils, the Palate, the Tongue, 


and the parts of the Mouth; to the Prééordia al-- 


fo, in fome Meafure, by inofculating. with one 
of it’s Nerves ; and laftly, to the Mufcles of the 
Face, particularly the Cheeks, whofe fanguife- 

rous Velfels it twifts abou. =  ... 
From hence it comes to pafs that there is a 
great Confent.and Sympathy (5) between thefe 
Parts; fo that.a Guftable thing feen or fmelt, ex- 
cites the Appetice, and affe@s the Glands and 
Parts of the Mouth ; that aching feen or hep 
bt oe thac 


(3) Book 4.. Ch. 5... . "en 

44) Dr. Willis gives the reafon cur mutua Amaforum 

ofcula labiis impreffa, tum precordia, tum genitalia afficienda, 

_ amoremac libidinem tam facile irritant, to be from the con 

fent of thofe Parts, by the Branches of this 5th Pair. Nerv 
Defer. c. 22. . 


And Dr. Sachs pee it to be from the confent of the La- - 


iis Ureri, that in April, 1669, a certain 
. breeding Lady, being affrighted with feeing one that had 
feabby Lips, which they told. her were oceafioned by a 
Peftilential Fever, had fuch like Puftules brake owt. in the 
.. Labia Uteri. Ephem. Germ..T. 1, Obf 20, ao 
G5) Confale Wis uli frgrae 
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Chap. VII. Confent ofthe Parts. - 3p 


- that is fhameful, affects the Cheeks with modeft. 1s: 
| Blufhes ; but on the contrary, if it pleafesand ot 
“tickles the Phancy, that ic atfea&s the Precordia 4G 
and Mufcles of the Mouth and Face with Laughs a 
ter; buca thing caufing Sadnefs and Melancholy, i 
doth accordingly exere itfelf upon che Pracordia, . 
and demonttrace itfelf by caufing the Glands of 
the Eyes to emit Tears (6), and the Mufcles of ‘a 
the Face to put on the forrowful Afped of Crying, 
Hence alfo that torvous four Look produced by 
Anger and Hatred: and that gay and pleafing 
Countenance accompanying Love and Hope, 
And in fhort, itis by means of this Communicati- 
on of the Nerves, that whatever affects the Soul, 
- is demonftrated (whether we will or no) by # 
- Confentaneous Difpofition of the Precordia with 
in, and {uirable Configuration of the Mufclesand 
- Parts of che Face without. By which means(as 
_. Pliny faith) (7) ** the Face in Man alone is the “i 
- € Index of Sorrow of Joy, of Pity or Severity. 
‘In its afcending Part, the Brow, is a part of i 
the Mind féated. Therewith we deny, there= 
- “with we affenc, therewith we fhew Difdain 
- and Pride. Pride hath (faith he) “ its Con- ce, 
cention, irs Rife in another place ; but heré 
Gs Sear, Inthe Heart ic is born and begun; 
6 but here icabides and dwells; and that beoautey ? 
» faith he, it could find no other part of the | i 
© Body higher or more craggy (8) where it 
«* might refide alone. gee) ae 
(6) Tears ferve not only to moilten the Eye, toclean and noise 
_. brighten the Cornea, and to exprefs our Grief ;, but alfo tot 
“alleviate it, according to that of Ulyfes to Andromache, i) 
Seneca’s Troas, Vi 762. ‘ Ee RS a 
_« Tempus moramaque dabimus ; arbitvio tuo. — ORs SEP nfm! 
Implere lachrymis = Fletus erumnas bevat.. — 

(7) Plin. Nat. Hilt. Toh 8:1 s..c6 37. 


‘ . 2 


(8). Nibil abtius fomub abrugtinf que invenit, . 


Cem 


havé endeavoured co fay as little wittingly as I 


could of what they have taken notice of, except 


_where the Fhread of my Difcourfe laid a neceflity 


upon me. 


CHAP. IX. 


Of the Variety of Men’s Fact s,V OICES; 
and AAND-WRITING. 


vations relating to Man; but thae there 


H* I would have put an Ead to my ‘Obfer- 
are three things fo exprefly declaring the. divine 


Management and Concurrence, that I fhall juft 


° ; 4 ems 
mention them, although taken notice of more 
amply by others; and chat is, the great Variety 


throughout the World of Men’s Faces (1), Voi-. 
ces (2), and Hand-writing. Had Man’s Body, . 


been 
* ia , 


i 
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: (1) If the Reader hath a mind to fee Examples of Men’s 


-» likenefs, he may confult Valer. Maximus, (L. 9. c. 14.) con= 
. éerning the Likenefs of Pompey the Great, and Vébeus and 


Publicius Libertinus; as alfo of Pompey the Father,who 


got the Name of Cogwus, he being like Mdenogenes the Cook ; 
wvith divers others; ~ » a ik 
(2) As the difference of Tone makes a difference between 
every Man’s Voice, of the fame Conntfy; yea Family: ie 
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Chap. 1%. Men's Faces, Voices, &e: 319 
_ been made according to any of the Atheiftical 
Schemes, or any other Method.than that of the 


‘infinite Lord of the World, this wife Variety 

would never have been: but Men’s Faces would 
_ have been caft in the fame, or nota very different 
» Mould, their Organs of Speech would have foun- 
_ ded the fame or not fo greata Variery of Notes; 
and the-fame Srru€@ture of Mufcles and Nerves 
‘would have given the Hand the fame DireAion 
in Writing. And in this Cafe, what Confufion, 
what Difturbance,. what. Mifchiefs would the 
World eternally have lain under? No Security 
_ could have beento our Perfons ; no Cerrainty, no 
Enjoyment ‘of our Poffeffions (3); no Juttice 
_ between Man and Man; no Diftinétion between 
_ Good-.and Bad, between Friends and Foes, be- 


tween Father and Child, Husband and Wife; 


Male 


a different Diale@ and Pronunciation, differs Perfons ‘of dia 


vers Countries ; yea Perfons of one and the fame Country, 


fpeaking the fame Language. Thus in Greece, there were 
_the lonick, Dorick, Attick, and Holick Diale&is: Soin Great= 


_ Britain, befides ‘the grand diverfity of Englifh and Scotch, 


' the different Counties vary much in their Pronunciation, 
Accent and Tone, although all one and the fame Language. 
“And the way of. the Gileadites proving the Ephraimites, 


Jude, 12.6. by the Pronunciation. of Shibboleth, with a 


-Schin, ot Sibboteth with a Samech, is well known. So,. 4. 
_ Lapide faith the Flemings prove whether a Man be a. French- 
_ man or not, by bidding him pronounce, Acht en tachtens. 
_ tich; which they pronounce, AZ. en talentic, by) reafon 


they can't pronounce the Afpirate ch. io daddis 
(3) Rezé Antiocho unus ex aqualibus -——. nomine, Arte+ 
mon, perguam fimilis fuiffe traditur, Ouen,. Laodice, uxov 
Antiochi, interfeto vive, difimulandi: feelers gratia, i ler 

' Gain paride qua fe ipfum Regem agi iit solocauit, AAG Us 
univerfuni Populum, <P fermone ejus CPivuliy confewit fefrl- 
ht: SE as bes Lomines ab, Antiocho moriente Laoaicem & 
‘eh Heed i oe 


i? 
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Male or Female ; but all would have been turned — 
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topfey turvey, by being expofed to the Malice © 


-of the Envious and ill Natured, to the Fraud and — 


Violence of Knaves and Robbers, to the Forge- 4 


ries of the crafty Cheat, tothe Lufts of the Effe- — 
‘minate and Debauched, and what not! Our © 


Courts of Juftice (4) can abundantly teltify the — 


dire Effe&ts of miftaking Men’s Faces, of coun- — 


terfeiting their Hands, and forging Writings. 
But now as the infinitely wife Creator and Ruler — 
hath ordered the Matter, every Mans Face can — 
diftingaifh him in the Light, and his Voice in — 


the Dark ; his Hand-writing can fpeak for him 


though abfent, and be his Witnefs, and fecure — 


his Contradsin future Generations. A manifeft 


as well as admirable Indication of the divine Su- — 


-per-intendence and Management (J). _ 


y CHAP. 


ya 
pate 
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(4) Quid Trebellius Calca! quam affevevanter fefe Clodium 
tulit ! & quidem dum de bonis ejus contendit,in centumvirale 
judicium adeo favorabilis defcendit, ut vix juftis &? aquis fen= 
tentlis confternatio populi ullum relingieret locum.tn illa tamen 
gueftione neque calumnia petitoris, neque violentia plebis judi~ 
cantium religio ce fit. Val. Max. ib. c. 15. ae! 


: 


(5) To the forezoing Inftances of Divine Management, © 


with relation to the Political State of Man,I fhall add another 
thing, that cenfefs hath always feemed to me fomewhat 


odd, but very providential, and that is, the value that Man- 


kind, at leaft the civilized part of them, have in all Ages 
put upon Gems, and the purer finer Metals, Gold and Sil- 
ver; fo as to think them equivalent unto, and exchange 
them for things of the othctt ufe for Food, Cloathing,and 
all other Neceflaries and Conveniences of Life. Whereas 
thofe things themfelves are of very little, if any ufe in Phy- 
fick, Food, Building, or Cloathing, otherwife than (a 


Ornament, or to minifter to Luxury ; as Suetonius tells us 
of Nevo, who fifhed with 2 Net gilt with Gold, and fhod 
his Mules with Silver ; but his Wife Poppaia, fhod her 
Horfes with Gold, Vit. Nerv. c. 30. Plin. N. He L. 33. ce 11. 
So the fame Suetonius tells us, Ful. Cefar lay inva Be 
t+ Gold, 
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Gold, and’rodeina Silver Chariot. But Helio¢alalus rode 


in one of Gold, and had his Clofe-ftool Pans of the fame 
Metal. And Pliny faith, Vafa Coguinaria ex argento Caluus 
Orator fieri quevitur, Ubid. Neither arethofe preciovs Things 


_ of greater ufé to the making of Veflels, and Utenfils, unlefs 


_ their Vertue is equivalent to their 
_ other Vertues, confult Worm in his Ad4ufeum, L. 1.§. 2. 


{ome little Niceties and Curiofities, by means of their Beaus 


uty, Imperdibility, and Duttility. , Of which laft, the great 


Mr. Boy! hath among others, thefetwo Inftances in his Effay 


about the Subtilty of Efiuviums, ch.2: Silver, whofe Dudility ‘ 


_ and TraGility ave very much inferior to thofe of Gold, was, by 


my procuring, drawn out to fo flender a Wire, that — a 


- fingle grain of it amovnted to x7 feet. As to Gold, he demon- 
_ ftrates it poffible to extend an Ounce thereof, to teach to 
2 His kik: Feet, or 155% Mile, yea to an incredibly greater 
B- lenath,:. 3:4: 5!) | ; # 
- . Andasto Gems, the very Stories that are told of tlicir 


rodigious Vertues, are an Argument, that they have very 


4 fittle bs none more thati other hard Stones. That,a Diamond 
_ fhould difcover whether a Woman be true or falfe to her 
_ Husband's Bed; caufe Love between Man and Wife: fecure 
? apaintt Witchcraft,Plague, and Poifons; that the Ruby fhould 
i 


pofe to Cheerfulnefs, caufe pleafant Dreams, change 
its Colour againft'a Misfortune.befalling, &c. that the Sa 
phire fhould grow foul, and lofe its Beauty when worn b 


ieces, if it touch the Skin of any unchafte Perfon in the. 


_ AG of Uncleannefs: that the Chry/olite fhould lofe its Co« 
- four if Poyfon be on the Table, and recover it again when 
the Poyfon. is offi and to name no more, that the Tarcoife 
{and the fame is faid of a Gold Ring) fhould ftrike the 
- Hour when hung over a drinking Glafs, and much more 
to the fame purpofe: all thefe, and many other fuch fas 


Bulous Stories, I fay,of Gems, are no es EH os wore 
alue. Of thefe an 


mC» Roe &e. 


_ _ But as to Gems changitig their Colour, there may be. 
- fomewhat of Truth in that, particularly in the Turcoi/e talk 


"mentioned. Mr. Boyl obferved the Spots in a Turcorfe, to 
 fhift their Place from one part to another, by gentle des 


reés. So did the’Clotd in an Agafe-handle of a Knife. 


Diamond he wore on his Fin 


Ruby did the fame. Boy! of Aljo!. Heft iv Bodics. 


a 


ger, he obferved to be more » 
- illuftrious at fome times than others: which a curious Lad 
__ told him fhe had alfo obferved in hers. So likewife a rich 


_ one that is Leacherous; that the Emerald fhould fly to 
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The Concu usion of the SuRVEY of Man, 


i 
, . ‘ND. now having taken a View of Mgz,and © 


if Xoo finding every Partofhim, every thing res © 
lating to him contrived and made in the very — 
bett manner; his Body ficted up with the utmoit 

Korelicht, Arc, and Care ; and this, Body (to the © 

great Honour, Priviledge, and Benefit of Man)” 
| poffefied by a divine Part, the Soul, a Subitance 
m made 4s "tweré on purpofe to contemplate the © 
i Works of, God, and. glorify,che great. Creator 5 | 
_ and.fince this Soul-can difcern, think, reafon, and 
“ fpeak ;--what'can ‘we ‘conclude upon the whole ~ 
matter, bic that'we lie under all the Obligations, © 
of Duty and,Gratitude to be, thankful and obedi-= ~ 
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‘(Gy it was'a pious as well’as juft Conelufion,. the ingeni-~ 
ous Laurence Bellini makes of his Opufexlum de Afotu Cor~_— 


« * * 3 . * . , Ow . x # 
dis, in thefe words. De Motz Cordis ifthec, Bue equidem 
; omnia, fi a rudiintelligentia Hominis tantum confilii, tantum ~ 
vatiocinii, tantum pevitie. mille rerum, tantum fcientiarum — 
tis | 


4 
exigunt, aa hoc, ut inveniantur, feu ad hog, wt perciprantur © 
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Chap. X. 


: we fo abufe our Reafon »oyeaiour very Séniesg 9 
thould we be fo befotted by che Devil, end blind= 


ed by our Lufts, as to attribute one of the beft, 
contrived Piecesof Worknianthip to blind Chance, 


or unguided Matter and Motion,..or any other. 


fuch fottifh, wretched, atheiftical Stuffs, which 
we never faw, nor ever heard made any one 
Being (2)! in any! Age fince the Creations \No, 


poftquam fata funt ; illum, cujustopera fabrefaha funt hae 
 fingula, tam vani erimus atque inanes, ut exiftimemus effe 
conjilit imupotem, rationis expertem, imperitum, aut ignarum . 
omnium vetum? Quantum ad me attinet, nolim effe Rationis 
‘compos, fi tantum infudandum mihi effet ad confequendam in~ 
telligentiamearum verum, guas fabrefaceret nefcio que Vis, 
_ que nihil intelligeret egrvum que fabrefaceret ; mihi etenim vi- 
derer effe vile quiddam,atque vidiculum, qui vellem totam 
atatem meam, fanitatem, EP quicquid humanum eft deterere, 
nihil cuvave quicguhd eft jucunditatum, guicquid latitiarum, 
_quicguid commodoram ; non divitias, non dignitates ;non po 
nas etiam, Eviram ipfam, ut gloviavi-poffem pofirento inve~ 
niffe unum, aut ‘alteriunt, & fortaffe me imvenif[e quidem ex us 
snnumeris, que produxitet,nefcio quis ille, qui fine labore, fine 
_ cura, nibil cogitags\ nihil cognofcens, uoneunam aut alteram 
vem, neque dubie,” fedverto’ produxifjet winumeras innumera~ 
| pilitates rerum in hie) fam-immenfe [patiovcosporum, ex quibus 
totus Mundus comsiipitur. Ab Deum i: rmovtalem | video 
_ prafens numen tudggw hil pe tam pradigin, Gencrationis ini~ 
| fiis, & in altifina Corum cogteniplatione defixus, nefcio quo 
“gefire admirationis concitor, &P Graf divine furens cohibeve me 
minime poffum quin exclamem. 
Magnus Dominus ! Magnus Fabricator Hominum Deus ! 
Magnus atque Admirabilis ! Conditor rerum Deus quam 
~ Magnus es ! Bellin. de Mot. Cord. fin, or 
(2) Aoclé. e. mundum effici ornatiflimum,& pulcherrimum | 
_ ex concurfione fortuita] gui exiftimat fieri potusffe, nom intel- 
Figo cur non idem putet, fi innumerabiles unis, & viginti for~ 
» méliteraram, vel.auree, vel qualeflibet, aligquo compictantur, 
poffe ex his in tevram excuffis annales Ennii, ut deinceps lege 
| “poffint, effict, Kc. - Duod fi Mundum efficere poteft 


 concurfis Atomorum, cur porticum, cur templum, cur domum, 


, cur uvbem non poteft? quae funt minus operofa, &P multoqui~ 


Gem facitiora. Cicesa de Nat. Deer. L. 2, c 37 
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324 The Conclyfion. Book V- 
No! But like wife and unprejudiced Men, let — 
us with David fay, Pfal. 139. 14. (with which I 
' conclude) Iwill ‘praife thee, for I am fearfully and 
— wonderfully made, marvellous are thy Works: and that 
my Soul knoweth right well. Having thus made 
what (confidering the copioufnefs and excellence 
of the Subje&) may be called a very brief Survey 
of Adan, and feen fuch admirable Marks of the 
_ divine Defign’and Art ; let us next take a tranfi- © 
ent View of the other, inferiour Creatures; and - 
begin with Qua pRUPEDS, a 
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BO O K : VI. : 
A Survey of QOUADRUPED S. 


CHAP. I. 
Of their Prome POSTURE 


COEEEOGN taking a View of this Part of the 
EBuS SSS ‘Animal World, fo faras the Structure 
oe 96) oF their Bodies is eee to that 
7 of Man, I fhall pafs them by, and . 
OOS R RS only take Notice of fome ‘bea 
Jiarities in them, which are plain Indications of 

defign, and the divine Super-intendence and 
Management. And 1. The moft vifible apparent | 


Variation is the Prone Pofture of their Body. Con- — 


cerning which I fhall take Notice only of two 
things, the Parts miniftring thereto ; and the 
- Ufe and Benefit thereof. 
-, As for the Parts, ’tis obfervable that in all 
’ thefe Creatures the Legs are'madé exa@ly confor- 
-mable to this Pofture, as thofe in Man are to his 
ered Pofture: and whatis farther obfervable alfo 
ig than the Legs and Feet are always admirably - 
faited to the Motion and Exercifes of each Ani- 
mal: in fome they are made for Strength only, 
to fapport a vaft unweildy Body (1); in ornare 
. they 


* (1) The Elephant being a Creature of prodigious Weight, — 
the largeft of all Animals, Pliny faith, hath its Legs accof- 
dingly made of 3n immenfe Strength, like Pillars, rather . 
thandegs ee oh ee aN (2) 
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(326 The Pofture of Quadrupeds. Book V1, 
they are made for Agilicy and Swiftnefs (2), in 
{ome they.are. made for only Walking and Run-. — 
ning, in others for that, and Swimming too (3); _ 
inothers for Walking and Digging (4); and in 
others for Walking and Flying (5); infomethey — 
are made more lax and weak, for the plainer — 
Lands; in others rigid, ftiff, and lefS flexible(6) 


a Sa, ee 3 ES TE RP OS PIR eis Fa 


(2) Deer, Hares, and other Creatures, remarkable for ~ 
Swiftnefs, have their Legs accordingly flender, byt withal © 
ftrong, and every way adapted to their Swiftnefs. * 
- (3) Thus the Feet of the Orter are made, the Toes being 
iy all conjoyned with Membranes, as the Feet of Geefe and 
Ducks are. And in Swimming, if is obfervable, that when 
thé Foot goes forward in the Water, the ‘Toes are clofe ; - 
but when backward, they are {fpread out, whereby they. ’ 


more forcibly ftrike the, Water, and; drive themfelves .for=..” 
ward. The fame may be. obferved alfo in Ducks*and-, © 
Geefe, &%c. PRS . Se 


Of the Cafteror Beaver, the French :Academifts fay, The) — 
Strutluve, of the Feet was, very extraordipary,. and fuficiently ae 
demonftrated, that Nature hath defiened this Animalto live in 
the Water, as well as upon Land. For although it’ had four — 
: Feet, like terreftvial Animals, yet the bindmoft: feemed’ mora — 
1 properio [wim than-walk with... the five, Toes of. which they 4 
> gvere compos dy being joined together like thofe of a Geofe,. by a, 
Membrane, which serves this Animal to, fwim with. But the 
fore-ones were ‘made otherwife ; for there was no Membrane 
‘qwhich held thofe Toes joyned together s and this was requifite 
for the conveniency of this Animal, which ufeth them as Hands 
dike a Squirrel, when. he eats.. Memoirs fora) Nat. Hift. of). 
Basi ‘Animals, par. 8436 47 6hi | Pa MEN cs ii 
4 @, The, Moles Feet are a remarkable Inftance. 
5) The Wings of the Bat area prodigious deviation from’? 
| Natures ordinary way.!: So! ‘tis in the: Virginian: Sqairvel, 
ae whats Alf is extended, between, the Fore-Legs and, its. )_ 
ee 6 (OOF the: Legs of the Elk, the’ French Academifts fay, 
Although fome Authars report,’ that there are E\ks i#-Mofco- - 
vias Whife Legs ave jointlefs ; there is great probability, that 
_ this Opintox~ is founded~on-whatwts- reported-of-thofeblks~ of 
Mofcovia, as wll ay of Cxfar’s Aleeyiand Pliny’s*Machlis) * 
RG Te ELT Geeced shot ey oh shoe lpg 
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Chap. F. . The Pofture of Quadrupeds. gay ne 
for traverfing the Ice, and dangerous Precipices 
of the high Mountains (7),in.fome theyare fhod, 
swith tough and hard Hoofs, fome,whole, fome, 
cleft; in others with, only a callous Skin... In © 
which latter, ’tis obfervable thar the Feet-are. 
compofed of ‘Toes, fome fhore for bare going; = 
fome long to fupply the Place, of a Hand (8)3, 
- fome armed with leng and {trong Talons, to. 
catch, hold, and tear the Prey ; fome. fenced on- 
ly with fhort Nails, to confirm the Steps in Run-: 
ning and Walking. v7 white 
2. As the Pofture of Man’s Body is the. fictedt 
for a Rational Animal, fo is the Prone Potture:. 
of Quadrupeds the moft ufeful and beneficial to. 
themfelves, as alfo moft ferviceable to Man, 
_ Forthey are hereby better made for their gathe-__ 
_ ring their Food, to purfye their Prey, to leap, 
to climb, tofwim, to guard themfelves againft 
their Enemies, and ina Word, to do whatever 
may be of principal ufe to themfelves ; as alfo , 
they are hereby rendered more ufeful and fervice- 
able to Man, for carrying his Bardens, for tilling 
his Ground, yea even for his Sports and Diverfi- 
ons. ai, ¥ | 


SOE ter ge a 


> ae. 
Tce‘without flipping ; which is a way that is reported that they 

 bave.to fave-themfelves fromthe Wolves, &evibide pe 1o8. 
~ (7). The common. tame, Goat (whofe Habitation is gene- 
rally Mouutai ns and Rocks, and whe; delighteth to walk. » 
on the tops of Pales, Houfes, &c. and ‘to take great, and. . 

- feemingly dangerous Leaps} I have obferv’d, hath the... 
Joynts of the Legs very, ftiff and ftrong, the Hoof hollow. . 
underneath, and its;Edgesfharp. The. like I doubt nor is... j 
to be found in the Wild Goat, confidering what Dx, Scheuch-. 
zee hath faid of. its climbing the moft dangerous Graggs of 
the Alps, and the manner of thein hunting it. vid.Jter Alpin, > = * 

* (8) Thits in Apes and Monkeys, in the Beaver before, and, > 
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1 And now I might here add a Survey of the ex- 
cellent. Contrivances of the Parts miniftring 
to this Pofture of the Four-footed Animals, the 
admirable Structure of the Bones (9), the Joynts 
and Mufcles ; their various Sizes and Strength; 
their commodious Lodgment and Situation, the 
mice /Equipoife of the Body ,witha great deal more 
tothe fame Purpofe. But I fhould be tedious to 
infift minutely upon fuch Particulars, and befides 
i have given a Touch upon thefe kindsof things, 
when I f{pake of Man. ee 

Pafling by therefore many things of this Kind,» 
that might deferve Remark, I fhallonly confider 
fome of the Parts of Quadrupeds, differing from 
what is found in Man (10), and which are mani- 
feft Works of Defign. 


Sy 
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CHAP. IL 
Of the Hans of Quadrupeds, 
YT is remarkable that in Man the Head is 


ef one fingular Form: in the Four-footed 
Race, 


(9) It is a fingular Provifion Nature hath made for the 
ftrength of the Lion, if that be true which Galen faith is 
reported of its Bones being not hollow, as in other Ani- 
mals, but folid. Which report he thus far confirms, that 
moft of the Bones are fo ; and that thofe in the Legs, and 
forme other parts, have only a fmall and obfcure Cavity in 
them. Vid. Galen. de Uf, Part. L. 11. ¢. 18. 

‘ (10) Lhefe forts of Differences in the Mechanifm of Animals, 
pon the fore of the Pofition of their Bodies, occur fo often, that 
| gt would be no mean Service to Anatonry ; ———— if any one 

_ avould give us a Hiftory of thofe Variations of the parts of Ani- 
_ mals, which {pring from the different Poftures of their Bodies, 
Dreke Anat. V,1, B; 1; ¢, ae Mer ( ) 
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_ Chap. tl. Zhe Heads of Quadrupeds. ey 3 
Race, as various as their Species. Infomefquare 
and large, ‘fuitable to their flow Motion, Food, 

and Abode ; in other lefs, flender, andfharp, 
agreeable to their {wifteer Motion, or to make 
their Way to their Food (1), or Habitation un- 
der Ground (2). But pafling by a great many 
Obfervations that might be made of this Kind, 
T fhall ftop a little at the Brain, as the moft con. 
fiderable Part of this Part of the Body, being the 
great Inftrument of Life and Motion in Quadru- 
peds as ‘tis in Man of that, as alfo in all 
probability the chief Seat of his immortal Soul. 
And accordingly it is a remarkable Difference, 
that in Man, the Brain is large, atfording Sub- 

- ftance and Room: for fo noble a Gueft ; whereas 
in Quadrupeds, it is but fmall. “And another 
thing no lefs remarkable is the Situation of the 
Cerebrum and Cerebellum, or the greater or lefler 
Brain, which Pfhall give in the Words of one of 
the moft exaét Anatomifts we have of that Part 
(3): ** Since, faith he, God hath given to Man 
“§* a lofty Countenance, to behold the Heavens, 
*€ and hath aifo feated an immortal Soul in the 
‘* Brain,capable of rheContemplation of heavenly. 

| *¢ things ; 
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(1) Thus Swine, for Inftance, whe dig in the Earth for 
Roots and other Food,haye their Neck,and all parts of their 
Head very well adapted to that Service. Their Neck fhort,, 
brawny, and ftrong ; their Eyes fet pretty high out of the 
way ; their Snont long; their Nofe callous and ftrong; and 
their Senfe of Smelling very accurate, to hunt out and di- 

 -ftinguifh their Food in Mud, under ground, and other the’ 
like Places where it lies concealed. 5 Ae ee 
| (2) What hath been faid of Swine is no lefs, rather more, 
remarkable in the Mole, whofe Neck, Nofe, Eyes, and Ears, ’ 
‘ate all fitted in the niceft manner to its fubterrancous way 
2 Sie eee 
(3) Willis Cerebr, Anat. cap. 6, Cumgue huic Deus os fuba 
MMB TRAET EA ORG, <i ee WHIT ONY aE T IA cy | 
hs 


a ey > Paae - Bien DS ca 


ty 7 hat * WS a D- ots Sa Ne Eee as U8 te ot Al wags I 
tinned WA aaa enue TR De Die i ai aad OAC it hae AS 1g ‘ : 5 aU ante ; 
i) pe ae nae a Phe ee NB ¥ ’ , ; moe 

) af oh OU Tee e* oa es why # OV 


(B40 The Eftads of Quadeap 


4 


_. € things ; therefore as his Face is ereé, fo the - 
ne 
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eds. Book VI. 


Brain is fer in an higher Place, namely above 
«the Cerebellum and all the Senfories. ‘ But in 
* Brutes, whofe: Face is prone towards the Earthy 
and whofe Brain is incapable of Speculation, 
the Cerebellum, (whofe — Bufinefs, it is to mi-= 
** nifter to the Adions and. Funétions of the 
* Precordia, the principal Office in thofe Crea- 
tures) in them is firuated in the higher Place, 
€* and che Cerebrum lower, Alfo fome of the: Or= 


ced, if not above the Cerebrum, yet at leatt 
£* equal thereto. A 
_ Another Convenience in this Pofition of the 
Cerebrum and Cerebellum, the latt ingenious Anato-~ 
mill (4) tells us is this, “Im the Head of Man, 


** faith he, the Bafe of the Brain: and-Cerebell, yea’ ; 


of the whole Skull,.is fet parallel ro the Horizon, 
€* by which. means there is the lefs Danger of the 
two. Brains jogling, or flipping, out of theit 
place.. Burin. Quadrupeds, whofe Head hangs) 
down, the, Bafe of the Skull makes aright An-' 
gle. with the, Horizon, by which meansethe’ 
_ Brain .is. undermoft, and.the, Cerebellhupper-" 
“molt; fo that one would be apt to imagine the 
Cerebell fhould not be fteady, but joggle out 
oF its’ Places” To remedy which Inconyeni- 
ence (he tellsus)> ‘and leatt' the frequent Con. 
*t' caffions of the’ Cerebell fhould. caufe a faintingy; 
* or diforderly Motion of the Spirits abour the! 
‘€ Precordiay. thereforeoby:the Artifice of Natcurey’ 


_ € fuifficienc »Provifion® is: made: in al? by. the. 


: . ret 13 ,. j itd he, Phi a6 ? ee” laa 
‘dura Meninxclofely. encompafling. the . Cerebel-: 


* Jum 3, belides which, .. it is (in. fome) guarded 
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GY T yale polt.le capite bumano Cerebri& Cerebelli Beek 
(2 | NG | (5) 
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** gans of Senfe, asthe Ears and Eyes, are plas - 
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Ni&titating Membrane of the Eye (5), the different 

Paffages of the Carotid Arteries (6) through the P 

_ Skull, their Branching into the Rete Mirabile(7), | 
" | the 


ee 2 


(5) See Book 4. Ch.2.\ Note 33.: my 

(6) Arteria Carotis aliquanto pofterius in homine quam in 
alio guovis animali Calvaviam ingreditur, fi juxta illud fora 
men, per quod finus, lateralis in Venam jugulavem defiturus 
cranio elabitur ; nam in cateris hac arteria fub extremitate, 
feu procefiu acuto offis petroft, inter cranium emevgit : verum 
incapite humano, eadem, ambage longiori circumduda (ut 
fanguinis torvens, priufquam ad cerebri oram appellit, fracte 


inipetu, lenius €P placidius fluat) prope fpecum abingreff[u finus i 
lateralis fakum, Calvaria bafin atting#t 5 ——— if idk) 
jorem cautelam, tunica infuper afcititia craffiore inveftitur. i 


And fo he goes onito fhew the Conveniency of this Guard 
the Artery hath, and its paflage to the Brain, and then faith, 
Si huju{modi conformationis ratio inquivitur, facile occurrit,ia 
capite humano, ubi: generofi affedtus, F magui animorum im= 
potus aciardoves excitantur, fanguinis in Cerebri ovras appul{ans 
debere effe liberum €P expeditum, &e. Atque hoc quidem vee | 
Speiu differt Homo. a plevifque Brutis, quibus Arteria in mullet eek 
furculos divifa, ne fanguinem pleniore alveo, aut citatiore, quam un 
par eft, curfu, ad cerebrum, evehat, Plexus Retiformes conftime’ 
tyit, quibus nempe efficitur,nt fanguis tardi admodum, lemiques 
&e equabili fere frellicidio, in cerebrum ilabatur. And then’ — 
he goes.on to give a farther Account of this, Artery, and’ the) 
Rete mirabile in divers Creatures. Willis ibid. cap. 8... Pe eae 
(7) Galen thinks the Rete mirabile is for concotting and 
elaborating the Animal Spirits, as the Epididymides, [the ie: 
Convolutions yucooud ds txm@] are for elaborating the: 
Seed, De Uf, Part. kg. ic. 4e This Reteris much more cons" 
{picuous, in’ Beafts than Man; and as Dr. Willis well ae a) 


__ges,ferves: 1. To bridle the too rapid incurfion of theBlood,; 
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332 Neckof Quadrupeds. Book Vie 
the different magnitude of the Notes, and fome 
_ other Parts of the Brain in Beafts, quite diffe- 
tent from what it is in Man: but the Fouches —— 
already given, may be Inftances fufficient to pres 
vent my being tedious in inlarging upon thefe 
-\ admirable Works of God. rperih By 
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CH AP. Uf 


; Of theNecks of Quadrupeds. 


ROM the Head pafs we to the Neck, né 

. principal Part of the Body, but yet 4 good 

| Inttarice of the Creator’s Wifdom and Defign, 
; inafmuch as in Man it is fhort, agreeable to the 
Erection of his Body; but in the Four-footed 
Tribe it is long, anfwerable to the Length of the 

Legs (rt); and in fome of thefe long, and lefs 
rong, 


é 


P 
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into the Brain of thofe Creatures, whofe Heads hang dowri 
much. 2. To'feparate fome of the faperfluous ferous parts 
of the Blood, and fend them to the Salival Glands, before 
the Blood enters the Brain of thofe Animals, whofeBiood 
is naturally of a watery Conftitution. 3. To-obviate any 
Obftruétions that may happen in the Arteries, by giving 2 
free Paffage through other Veffels, when fame are ftopped. 
«In Quadrupeds, as the Carotid Arteries:ate branched into’ 
. the Rete mirabile, for the bridling the too rapid Current 
of the Blood into the Brain ; fo the Vertebral Arteries are, 
near their entrance into the Skull, bent into an acuter Ans _ 
| ple than in Man, which is a wife Provifion for the fame 
-urpofe. 2 i 
(1) dt is very remarkable, that in all the Species of Qua 
drupeds, this Equality holds, except’ only the Elephant ; 
‘and that there fhould be a fufficient {pecial Provifion made — 
for that Creature, by its Probofcis or Trunk. A Member fo 
admirably contrived, fo curioufly wrought, and with fo 
great Agility and Readinefs,applied by that unweildlyCrea- 
ture 
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ftrong, ferving tocarry the Mouth totheground; 
in others fhorter, brawny and ftrong, fervingto | 
dig, and heave up great Burdens (2). i | 

But that which deferves efpecial Remark, is 
‘that peculiar Provifion made in the Necks of all, 
or moft granivorous Quadrupeds, for the perpe- 
tual holding down their Head in gathering their 
Food, by that {trong tendinous and infenfible 
Aponeurofis, or Ligament (3) braced from the | 
Head to the middle of the Back, By which means 
the Head although heavy, may be long held 
down without any Labour, Pain, or Uneafinefs 
to the Mufcles of the Neck, that would otherwife 
‘be wearied by being fo long put upon the Stretch. 
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ture to all its feveral Occafions, that I takeit to be a mani- | 
feft Inftance of the Creator’s Workmanfhip ; fee its Anato- 
my in Dr. A. Moulens’s Anat. of the Elephant, p- 33. As alfe 
in Mr. Blair’s Account in Phil. Tranf. No. 326. 

 Aliorum ea eft humilitas ut cibum terveftrem voftris facile 
contingant. ue autem altiova fant, ut Anferes, ut Cygni, 
ut'Grues, ut Cameli, adjuvantur proceritate collorum. Manus 
etiam data Elephantis, quia propter magnitudinem corporis’ 
difficiles aditus babebant ad paftum. Cic. de N. D. L. 2. 

_ Quodiis animalibus que pedes habent fiffos in digitos, Col- 
lum brevius fit fahum, quam ut per ipfum Cibum ori admove- 
ve gueant : iis vero que ungulas habent folidas, aut biftdas, 
‘longius, ut prona atgue inclinantia pafci queant. Qui id, 
etiam opus non fit Artificis utilitatis memoris? Ad hac quod. 
Grues ac Ciconiea, cum crura baberent longiora,ob eam caufam 
Roftvum etiam magnum, €F Collum longius habuerint. Pifces 
autem neque Collum penitus habuere, utpote qui neque Crura 
habent. Quo pao non idetiam eft admirandum? Galen. de | 
UWL. parti LortgienBuaa «1 

(2) As in Moles and Swine, in Ch.2. Note 1. 
(3) Called the Whiteleather, Packwax, Taxqwax, and 
Eixfax. % . 
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_ Of theS TOM ACHS of Quadrupeds. Be. ; 


} me 
¥ ROM the Neck, let us defcend to thé 
Stomach ; a.parc; as of abfolute Neceflity co 
the Being, and Well-being of Animals, fo isin © 
the feveral Species of Quadrupeds fized, contri- 
ved, and made with the utmoft Variety, and 
Art (1). What Artift, what Being, but the in- — 
finite Confervator of the World, could fo well — 
rs adapt every Food to all the feveral Kinds of thofe 
grand Devourers of it! Who could fo well fuit 
their Stemachs to the Reception and Digeftion” 
thereof ; one kind of Stomach to the Garnivo- 
rous, another to the Herbaceous Animals; one 
fitted to digeft by bare Maftication ; anda whole 
fet of Scomachs in others to diesft with the Help 
Of Rumination! Which laft A@, together with 
the Appararus for that. Service, is fo peculiar,. 

_ and withal fo curious an Artifice of Nature; chat 
it might juftly deferve a more particular Enquiry: 
but having formerly mentioned. it. (2), and. teit 
I fhould be too tedious, I fhall pafsit by. CHAP« 

(1). The peculiar contrivance and make of ‘the Dronteda~’ 
ries, or Camel's Stomach, is very remarkable, which I will- 
give from the Parifian Anatomifis: At the top of the fecond 
[of the 4 Ventricles] there were feveral fyaare Holes, which 
were the Orifices of about 30 Cavities, made like'Sacks placed _ 

-.. between the two Membranes, which do compofe the Subfiance 
Ae of this Ventricle, The view of thefe Sacks made us to think, 
that they might well be the Refervatories where Pliny faith. 
that Camels doa long time keep the Water, which they drink 


in great abundance to fupply the wants thereof in the 
dy Defarts, &c. vid. Memoirs, &&c. Anat. of Dromedary, © 


\ 


; . 39. See alfo Peyer Merycol, La. 3. wey 
j (4) Book 4. ch, 11. ‘3 , ~My 
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Ofthe Heart of Qundripeds. 


N this Part theré ig a notable Difference found 
between the Heart of Man and that of Beafts. 
Concerning the latter of which’ I might take 
hotice of the remarkable Conformation of 
the Hearts of Amphibious Quadrupeds, and 
their difference from thofe of Land-Animals, 
fome having but one Ventricle (1 ),fome three (2), 
and fome but two (like Land- Animals) but ther 
the Foramen cvale therewith (3). All which may’ 
be juftly efteemed as wonderful, as they are ex- 
cellent Provifions for the manner of thofe Ani- 
- mals living. But E fhall content my felf wich bare 
(oe Nea Ts + Hints 
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(1) Frogs are generally thought to have but one Ventri-< 
éle in their Hearts.. i heehs Lie 19S 
(2) The Tortoife hath 3 Ventricles; as the Pavifian, Acas 
 demifts in their Memoirs affirm. Befides thefe 2 Ventricles, 
[before fpoken of] which were in the binder pavt of the Heart 
which faceth the Spine, there was, fay they, 4 third in the 
five-part, inclining a little towards the right fide, &c. Me= 
‘moirs, €c. p. 259. But Mr. Buffere charges this asa Mi-+ 
ftake-in thofe ingenious Genthemer; and afferts there-is but. 
one Ventricle in the Tortoife’s Heart. See his Defcription of 
| te Heart-6f thé Laad-Tortoife, in Philof. Tranfat. No. 328. 
_. (3) The Sea-Calf is faid by the French Academifts, to have,» 
_ this Provifion, and their Account of it is this: ts Heart was 
pound and fat. [ts Ventricles appeared very large, and its Aux 
ricles [mal]; me Underneath ihe great Aperture, through 
which the Trunk of theVena Cava, conveyed the Blood into the 
right Ventricle of the Heart, there was another which pene< 
trated into the Arteria’ Venola, and frém thence into the. lefe 
“Ventricle, and afterwards into the Aorta. This Hole, called — 
the Foramen Ovale in the Foetus, makes the Anaftomohs, by 
the means of which, the Blood goes from the Cava into the 
Aorta, without paffing through the Lungs. Frenchy Anatos 
fiitts, pe 124. | wre ~ 

| | x (4) 
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‘Hints of thefe chings, and {peak only of two pe- — 
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The Heart of Quadrupeds.« 


culiars more, and that but briefly. ares 
One is the Situation of the Heart. Which tn 
Beatts is near the middle of the whole Body ; in — 
‘Man nearer the Head (4). The Reafon of which ~ 
I fhall give from one of the moft curious Anato- 
mifts‘of thar Part (5)... ** Seeing, faith he, che 
‘© Traje@ion and Diftribution of the Blood de-_ 
«© pends wholly on the Syftole of rhe Heart, and — 
© thac it’s Liquor is not driven.ofit’s own Nature 


© { readily into. che upper Parts as into Veffels 
«© even with it, or downwards intothofe under its — 


“¢ if the Situation of che Heart had beer further 
© from the Head, it muft needs either have been — 
< made ftronger to caft out it’s Liquor with great — 


_-& er Force ; or elfe the Head would want it’s 


«© due Proportion of Blood. But in Animals © 
«¢ that have a longer Neck, and which is exten- 


© ded towards their Food as it were, the Heart is 


« feared as far from the other Parts ; and they. 
© fnd no Enconvenience. from it, becaufe they 
“ feed with their Head for the moft part hanging 
«© down ; and fo the Blood, as'it hath farther to 
« so to their Head than in others, fo it goes 2 
«© plainer and often afteep Way (6). | a | 


4) Ths re Kacdiay med 78 uiooy, rrled ev “Avcepart. Arift. 
Hift. Am, (L.2.e.) 17: | | 

(5) Dr. Lower de Corde, ¢. 1. Mo pdt 3 ataiee cs 
. (6) I might have mentioned another wife Provifion from 
the fame Author, which take in his own words ; Iv Vitulis 


a Equis,. imo plervifgue aliis animalibis majoribus, non folas. 


propagines a Nervo fexti paris ut in Homine, fed etiam pliuvi- 
mus a Nervo intercoftali,ubi recta cor tranft, cor accedere, imo. 
in parenchyma ejus dimittis €P hoc tdeo a Natura quafi fub~ 
fidium Brutis comparatum, #e capita qua terram. prona {pe- 
Gani, non fatis facile aut copiofe Spivitws Animales impertirent, 
Bhafii Anat. Animal. Pas. . ©. 4. ex Lowero de Corde. 
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Chap. V. Zhe Heart of Quadrapeds. = 347 
The other peculiar Matter is the faftning (1 for- 
merly mentioned) which the Cone of the Pericar= 
dium hath in Manto the Diaphragm (7), whereas 
in all Quadrupeds it is loofe. . By which means pa 
the Motion of the Mdidrif,-in thatineceffary A@ 
of Refpiration,. ‘is: aflifted both im the upright 
Potture of Man, as alfo in the prone Potture of _ 
Quadrupeds (8),\ which would be hindered) or | 
tendered more'difficult, ifthe Cafe was otherwife: = 
*< which. muff needs be the Effe@ of Wifdomand 


** Defign, and that Man was intended by Natur@ 
** to walk erect,and not upon all’ four, as'Qua- _ 
ce 


-drupeds dos; toexprefs itin the Wordsof a'great 
_ Judge in fuch miateers (9). 


Bh) base Lo C€ H A’ P. 
ma hs a a 4 as (4 * 

* (7) Diaphragmatis circulonerveo firmiter adheret [Peti¢ardi- 
um] quod Homini fingulaye: nam ab eo in Canibus & Simiis . 
diftat, item in aliis animalibus omnibus.. Bartholin. Anat: 
als, Zielz. Hi ; rit), a a 1 Ut : 


=) Einalem, caufam quod attinet,—_—cum evefus fit ‘Ho- 
| minis inceffus atque fizura, eogue facilius abdominis vifcera 
{uo pondere defcendant, minore Diaphragmatis nixu atgue Syflos 
le ad Infpirationem opus eft : porro, cum in Exfpiratione pariter 
 “Becefarium fit Diaphiagma relanari, ——— cum capfula cordis 
omnino connettendum fuit in Homine,ne forte, quamdiu erectus 
incedit, ab Hepatis aliorumque vifcerum appenforum pondere 
Meovfum adeo-deprimeretur ut nequePulmo fatis concidere neque 
Exfpiratio debito-modo peragi potuerit: Quocirca in BPuadyu 
pedibus, ubi abdominis vifcera in ipfum Diaphragma incum- 
bunt, ipfumque iF op td cavitatem fuo pondere impellunt, ifta 
partium accretio Exfhirationi quidem inutilis, Infpirationi awe 
- tem debitam Diaphragmatis tenfionem. impediendo, prorfus. in~ 
commoda fuiffet. Lower ib. Behet rity ait ’ 
C9) Dr. Tyfon’s Anat. of the OrangzOutang ia Ray's Wifa. 
of God, p. 264, 9 | i, | 1 
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“CHAP. VE 


Of the Difference between Man and Quadrapeds in 


the Nerv ous Kind. 

r Here is only one Difference more between 
, tl Man and Quadrupeds that I fhall take No- 
tice of, and \thac is the Nervous Kind: and be- 


gcaufe ic would be tedious to. infilt upon “many 


Particulars (1), I hall, for a Sample, infift chiefly 
‘pon one, and chat.is of Natures: prodigious Caré 


“for a due Communication and Correfpondence 


between the Head and Heart of Man, more than 
what is in the four-footed Tribe. For this Pur- 
‘pote befides the Correfpondence thofe Parts have 


ire 
Se 


by Means of the Nerves of the Par vagum (com- 


‘moh both to Man and Beaft) there.is a farther 
‘and more fpecial Communication and Correfpon- 
dence occafioned-.by the Branehes (2) of the 
Jntercoftal Pair fene from the Cervical Plexzs to the 
Heart, and the Pracordia By which means the 
Heart and Brain of Man have. a mutual and very 


ointe 


4 ‘ 
greene — nor . * “3 . F , ~ — ‘ " 
‘ : +s 


(1) Amongtft thefe I-might name the fite of the Nerves — 


‘ rt ty 7h ¢ h ibe \ ig 
proceeding from the Afeduila Spinalis, which Dr. Lower 


rakes‘notice of, in Beafts, whofe Spine. is above the reft of 
the Botly, the Nerves‘tend diretly’ downwards ; but. i 
Man,’ it being erect, the Nerves fpring out of the Spine, 
not at Right, but in Oblique Aaole’ downwards, and pafs 
alfo-in the Body the'fame way, ibd. p. 16. pai eg 
(2) In plerify; Brutis tantum hac via (i.e. by the Par va- 
gum) €P vixomnino per ullos Paris Intercoftalis nervos, aditus 
ad cor aut Appendicem ejus patefcit. Verum in Homine, Ner- 


' ous lutercoftalis, prater officia ejus im imo wentre huic cum: 
teateris animalibus commiunia, etiam ante peforis claufira in~ 


ternuncii [pectalis loco eft, qui Cerebri &P Cordis fenfa mutua 
altra citraque vefert. Willis Nesvor. defer, & ulus. Cap. 26 
: hi Nei S 


Pome 7. 
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shcimate Cotrefpondence,and Concern with each 
other, more than is in other Creatures; orasone’ 
of the moft/ curious Anatomifts and Obfervers of 
thefe things faich (3), ** Brutes are as *rwere 

© Machines made with a fimpler, and lefs ope- 

‘ rofe Apparatus, and endowed therefore, with 3 
© only one and che fame kind of Motion, orde-: fe 
“ termined to do the fame thing; whereasin» a 
<< Man, there isa great Variety of Motions and : 
“© AG@ions. |For by the Commerce of the afore-: i. 
{aid Cervical Plexus (4), be faith, . ** The Con-; im 
“ ceptions of the Brain prefently affedthe Hear: | 
“<< and agitate it’s Veflels and whole Appendage, » | 
€ together with the Diaphragm. From whence 
& the Alteration in the’ Motion of the Blood, the 

< Pulfeand Refpirarion. So alfo on the contra- 

« ry, when any thing affects, or alters the. 

¢ Heart, thofe Impreflions are not_onty reror- 
ted to the Brain by the fame Dud of the, 

“© Nerves, buralfo the Blood itfelf (irs Courle, 
‘© being once changed) flies to the Brain with a 
¢¢ different and unufual Courfe, and there agita- 
* ting che animal Spirits with divers impulfes,” 
‘© produceth various Conceptions and Thoughts’ 
‘© inthe Mind. And he tells us,“ that hence it: 
“© was that the ancient Divines and Philofophers'’ 


€© too, made the Heart the Seat of Wifdom; and 
7 ; = mn \ ‘ et 
| cer 


(3)Idib. Dum hanc utriufque {pect differentiam perpendo, 
fugeurvit animo,. Bruta effe velut machinas, &e, 
~ (4) That our great Man was not miftaken, there is. great, 
Reafon to imagine, from what he obferved in difle@ting a 
Fool. Befides the Brain being but fmall, he faith, Precipua 
autem difcriminis nota quam inter iLlins €P viri cordate partes 
advertimus becce erat y nempe quod preditius Nervi Interco= ; | 
fiajis Plexus, quem Cereby: Se Cordis iniernuncium ee Homi~ ae 
nis proprinm diximus, in Stulto hoc valde exjlis, & minor = 


Neryorum fatellitio fipatns fuerit- THIS, 4 
Sat: Fels PD ; (5) 


RORY iat 
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 € certainly (faith he) the Works of Wifdom and: 


€ Virtue’do very much depend upon this ‘Com- 


* merce which is betweenthe Heart and Brain: 
and fo he goeth on with more to the fame Pur. | 


pofe, Upon'the Account of ‘this Intercoftal Com- 


a, 


= 


merce with the Heart being wanting in Brutes, . 


there is another fingularly icareful and wife Pro- 


vifion the infinite Creator hath made in them,’ 


and'thatis;° That by reafon both the Par vogum 


and. the Iptercoftal too, do not fend their Branches’ 
to the* Heart, .and its Appendage in Brutes, 


therefore, left their Heart fhould want.a duePro- 
portion of Nervous Veflels, the Par wagum fends 
more Branches to Their Heart cham to that of 


Man, ‘This asit is a remarkable Difference be’ 
tween Rational and [Irrational Creatures:; forit is’ 
as remarkable an. Argument of the Creator's Art ’ 
and Care; whoalcho’ he hath denied Brute-Ani- 


mals Reafon and the Nerves miniftring thereto, 


; 


yet hath another way fupplied what is neceffary © 


to their Life and State. But let-us hear the fame’ 


great Author’s Defcant upon the Point (5) ; “In-- 


** afmach, faith he, as Beafts are void of Dif? 
** cretion, and bur little fubje@ to various and 


*© different Paffions, therefore there was no need ° 
“* that the Spirits that were to‘be conveyed from 


£* the Brain tothe Precordia, fhould pafs two diffe- 
f rent Ways, namely one for the Service of the 
** vital Fun@ions, and another for the recipro- 


** fufficient. that all their Spirits; whatever ufe 
ff they were defigned for, fhould be conyeyed 


f one arid the fame Way. 


ae RES, % ‘ 3 
o* 
‘ if 


; ap. 29.. In quantum Beflie prudentia carent, 
; & uanjes diverifque pajienbus, ee, nae Iga i “a : 


© cal Impreffions of the AffeGions ; but it was 


Chap. VII. The Conclufton. oat baa 
Here now in the Nervous Kindwehavemanifeb 
A@s of the Creator's Defign and Wifdom, inthis 
fo manifeft and diftiné a Provifion for Rational . 
and Irrational Creatures ; and that Adan wasevi- — 


dently intended to be the one, as the Genus of 
Buadrupeds was the other. | 


CHAP. VIL 


The CONCLUSION, 


AND now’tis time to paufe a while, and 
refle& upon the whole. And as from the 
Confiderations in the preceding Book, we have 
efpecial Reafon to be thankful to our infinitely 
merciful Maker for his no lefs kind than wonder- 
ful Contrivances of our Body; fo we have Rea- | 
fon from this Brief View I have taken of this lat = 
Tribe of the Creation, to acknowledge and ad= 
mire the fame Greators Work and Contrivances 
in them. .For we have here a large Family of 
‘Animals, in évery particular Refpe&, curioutly 
contrived and made for that efpecial Pofture, 
Place, Food, and Office or Bufinefs which they 
obrain in the World. So that if we confider cheir 
own particular Happinefs and Good, or Man’s 
Ule and Service ;.0r if we view them through- 
out, and confider che-Parts wherein they agree 
- with Man,or thofe efpecially wherein they differ, 
we fhall find all to be fo far from being things 
fortuitous, undefigned, or any way accidental, 


Ns 
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that.every thing is done for the beft ; all wifely 
contrived, and incomparably ficted up, and, eye Ag 
sy way worthy of the great Creator. Andhe 
ei 4 shat 
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that will thut his Eyes, and not fee God (|) in 
~thefe his Works even of the poor Beafts of the 


- 


Earth, that will not fay (as-E/bs hath ic, Job 35. 


10,11.) Where isGod my Maker, whoteacheth us more 
than the Beafts of the Earth, and maketh us wifer than 


_ ¢he Fowls of the Heaven ; of {ach anone.we may ufe — 
~ che Pfalmift’s Expreffion, Plal.49.12. That be is — 
Like the Beafes (t) that perifh. MABE TTS 


(\)-— Deum. namque ive per omnes &. 3 & 
Tervafque trabtufgue Mavis, Coclumgque profundum. 


fline Pecudes, Avmenta, Viros, genus omne Ferarunt. 
Virgil Georg. L. 4, x a ue 
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Ch) Mos qui nullum omnino Deum effe dixerunt, non modo. 


won Philofophos, fed ne homines quidem fuiffe dexerim ; qui, 


mutis fimillimi, ex folo corpore confliterunt, urkil videntes Gini 
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BOOK VIL 
OA Survey of BIRDS, va 


Ne: RM AVING as bricfiy-as well I céata 
y difpatched the Tribe of Quadrupeds, 


¢ ent a View of the Feather’d Tribe. 
And here we have another large 


Rate to ) eXpatiatein, if we fhould defcend to | 
every thing wherein che Workmanfhip of che Aly 


| mighty appears. But I muft contraé my Survey 
as much as may be, and fhall therefore give only 
‘fuch Hints anc Touches upon this curious Family 


of Animals, asmay ferve for Samples of the ie 


of what might be obferved. 


Tae ct 
: Ofte MoTION of Birds, and the PaRTs. 


minitring thereto, 


S this Tribe fath a “different Motion from > 


“thae of other Animals, and an Amphibious 
way of Life, parcly in the Air, and partly on 


the Land and Waters, fo is their Body accordingly _ 


fhaped, and all their Parts incomparably fitted for 
that way of Life and Motion ; as will be found 


_ by a curfory View of fome of the Particulars, 4 


‘And the 
~y. And moft vifible Ring, is the Shape and 
Make of their Body, not thick and clumfie, buc 


incom la 


I fhall next take as brief andtranfi- | 


‘ 
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incomparably adapted to their Flight: fharp be- 


fore, to pierce, and make Way through the Air, 
and then by gentle Degrees rifing to it’s. full Bulk. 
To which we may add ig Gee i | 
2. The neat Pofition of the Feathers through- 
out the Body ;. not ruffled, or difcompofed, 
or placed fome this, fome a contrary Way, 


according to the Method of Chance; but all 


artificially placed (1) for facilitating the ‘Metion 
of the Body, and it’s Security ar the: fame time 


the Feathers tend backward, and are laid over 
one another in exact regular Method, armed 


with warm and foft Down next the Body, and 


more ftrongly, made, and curioufly. clofed next 
the Air and Weather, to fence off the, Injuries 
thereof. To which purpofe, asalfo-for the more 
eafy and nimble gliding of the Body through the 


Air, the Provifion Nature hath made, and the 
Inftin& of thefe Animals to preem and drefs their 


Phy 
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- by Way of Cloathing: and for that End, moft of- 


Feathers, is admirable ; both in refpec& of their - 
Art and Curiofity in doing it, and the Gy/-bag (2),. . 


. Glands, and whole Apparatus for that Service. 


And now having faid chus much relating to the 
Body’s Motion, let us 3. Survey che grand Inftru- 
wh Ce ale he Leet ment 


fo (1) See before, Book 4. Ch. 12. Note 11. 


(2) Mr. Willughby faith there are two Glands for the Se, | 


eretion of the unQuous Matter in the Oy/-bag. And fo they 
appear to be in Geefe. But upon Examination, I find, that 


- nm moft other Birds (fach at leaft as I have enquired into) 


there is only.one Gland :.in which are. divers little Cells, 
ending in. two or three larger Cells, lying under the Nip- 
ple of the Oyl-bag. This Nipple is perforated, and being 
“ae or Saat by the Bird’s Bill, or Head, emits the 


iquid-Oyl, asitis in fome Birds, or thicker unftuous Greafe, 


 asitisin others. The whole Oy/—bag is in its. ftrugture fome- 


wnt conformable to the Breafts of fuch Animals as afford 
a0 (3) 


LEMAR GMMR RE Tae it ‘ padi CoS RT Re Ne ce 
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ment thereof; the Wings. Which asthey aré prin-? 
cipal Parts, fo are made with great Skill, ‘and. 
placed in the melt commodious Point of the Bo~ 

dy (3), to give itan exact Aquipoife in that fub- 

_ tile Medium, the» Air. ine ata <p CRON as 
. And here it js. obfervable,, with what incom-. 
parable Curiofity. every Feather is made ; the 


Shaft exceeding ftrong, but hollow below for é 
Strength and Lightnefs fake; and above, nog. 
mich lefs {trong, and filled with a Parenchyma ox: ad 
Pith, both ftrong and light too... The Vames as ve 
nicely gauged on each fideas made; broad on re 
on¢ lide, and narrower.on the other; both which 
incomparably minifter to the progreilive Motion, =~ 


of the Bird, as alfo to the Uniomand Clofenefs 


of the Wing (4). ie 
| dag: a ita Ald, °° 


(3} In all Birds that fy much, or that have the mott oce” i. 
eafion for their Wings, it is manifeft that their Wings are» a 
placed in the very beft part,.to ballance their Body inthe © F 


Air, and to give as {wift a, Progreflion, as their Wings and ‘4 
~Body are capable of : for otherwife,. we fhouldpereecive . ae 
them to reel, and Aly unfteadily ; as.we fee them te do, if: a 
we alter their A°quipoife, by cutting’ the end of one of: | F 


the Wings, or hanging a Weight.at any of the extreme © 
parts of the Body. But as for fuch Birds.as have as much 
occafion for Swimming as Flying, and, whofe Wings are. 
therefore fet a: little out of he Center of the Bodies grayi. : 
ty, fee Ch. 3. Note 9. And for fuch as have more oceafion 
‘or Diying than Flying, and whofe Legs are for that Rea | 
fon fet more backward, and theigz Wings more forward, fee’ 
Ch. 4 Note 9, | ‘ 


(4) The wife Auther of Nature hath, afforded an Exam-. 
pie of the great Nicety in the Formation of Birds, by the _ 
icety obferved in a part no more gonfiderable than: the = 
Vanes of the Flag-feathers of the Wing. Among others, © >. 
thefe two Things are obfervable, 1. The Edges of the ex~_ ie 
terior or narrow Vanes bend downwards, but of theintes » 
rior, wider Vanes: upwards; by which means they catch © . 
hold, and lie clofe to one another, when the Wing isfpread, °° 
fo that nog one Feather may mifs its full Force and Impulfe 
aes BM acaray cite y ate 7 ppoa 


2 ‘ ¥ 


ps ee eS 


, And no lefs exquifite isthe Textrine Art of the 
Plumage (5) alfo; whichis fo curioufly wrought, 
ae aris ty APRN Baa! ‘pens Sg “ and 


4 wad 


stpon the Air. 2. A yet leffer Nicety is obferved, and that 
is in the very floping’ the tips of the Flag-feathers : the 
fnteriour Vanes being neatly floped away to a Point, to- 
wards the outward part. of the Wing ; and- the exteriour 
Wanes, towards the hod g at leaft in many Birds; and in 
the’ middle of the'Wing; the Vanes being equal, and but 
little floped. So that the Wing, whether extended or fhue, 
is as_ neatly floped and Forse as if conftantly. trimmed : 
with a pair of Sciffors. | | a ? erate 
(5) Since no exa& account that T know of, hath been gi- 
ven of the Mechanifm of the Vanes or Webs of Feathers, iny 
Obfervations may not be unacceptable.’ The Vane confifts 
not of one continued Membrane, becaufe if once broken, it 
would hardly be reparable: but of many Laminez, which 
are thin, ftiff, and fomewhat of the nature of a thin Quill. 
Fowards the Shaft of .the Feather (efpecially.in the Flag 
feathers of the Wing) thofe Laming are broad, &c. of a 
femicireular Form; which ferves for ftrength, and for the. 
clofer fhutting of the Laming to one another, when impul- © 
fes'are'made upon the Air. ‘Towards the outer part of the. 
Vane, thefe Lamine grow flender and taper: on their un- | 
der fidethey are thin'and {modoth, but their upper outer | 
#dee is parted into two hairy Edges, each fide having a_ 
ditterent fort of Hairs, laminated or broad at bottom, and — 
flender and bearded above the other half. I have, as well 
asiPcould, reprefented the uppermoft Edge of one of thefe 
Laming in Fig. 18. with fome of the Hairs on each fide, — 
magnified vith. Microfcope. « Thefe bearded Briftles or 
Hairs on‘one fide the Lamine,have ftrait Beards, as inFig. 19, 
thofe on the other fide, have hooked Beards on one fide the 
flender’ part of the Briftle, and ftrait ones on the other, as _, 
in Fig. 20. Both, thefe forts of Briftles magnified (only 
. fcattering” and pot’ clofe) are reprefented as they grow, _ 
upon the upper Edge of the Lamina f. t. in Fig. 18. And 
in the Vane, the hooked Beards of one Lamina, always lye 
next the ftrait Beards of the next Lamina,and by, that means 
York and hold each other, and by a pretty Mechanifin brace 
_ «the Lamine clofe'to one another. And if at any. time the 


an _ Wane happens to be ruffled and difcompofed, it can by this 


pretty eafy Mechanifm, be reduced and repaired, V..Book git 

ene 'ee Nope lagt TERN Te SRE YER Re ee 

me) (8) 
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ee The Wings of Bird, Book Vily 
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and ‘fo artificially interwoven, that it catinot be 
viewed without Admiration, efpecially when the 
Eye is affifted with Glaffes. l ae 
And as curioufly made, fo no lefs curioufly 
are the Feathers placed in the Wing, exactly ac- 
cording to their feveral Lengths and Strength: 
the Principals fet for Stay and Strength, and thefe f 
again welllined, faced and guarded with the Co- 
vert and Secondary Feathers, to keep the Air from 
pafling through, whereby the ftronger Impulfes ae 
are made thereupon. ie , 
- And laftly, to fay mo more of this Pare, that de- | A 
'ferves more to be faid of it, what an admirable i 
Apparatus is there of Bones , very ftrong, but with- | 
_al light and incomparably wrought ? of oynrs, 
' which open, fhuc, and every way move, accor- 
ding to the Occafions either of extending it in — | 
Flight, or withdrawing the Wing again to the 
Body ? and of various Mules; atnong which 
the peculiar Strength of the Pedforal Mufcles de< — 
ferves efpecial Remark, by reafon they are much 
ftronger (6) in Birds, than in Man, or any other 
Animal, not made for Flying. RUB RIN Biases (2. 
*/4, Next the Wings, the Tail is in Flight conft- 
derable ; greatly affiiting in all Afcentsand-Def- 
| Sik ed cent 


(6) Peforales Mufculi Hominis ftettentes humeros, pareve. 
&p° param carnsfi funt ; non equant 55 aut jom partem 
omnium’ Mufeitorum Hominis. E contra in Avibus, Pettora—. 


les Mufeulé vaftiffimé funt, &° aquant, imo excedunt, & ma—_ 5 
gis pendent, quan veliqgut ortnes Mufculi cjufdem Avis. fimul. i. 
fampti. Borell..dé Mot. ‘Animal. Vol-1. Prop. 184.0 nee 
“Mri Wikughby having made the like Obfervation. hath ‘Ms 
this RefléGtion on it, whence, if it be ‘posible for Man to fly, ea 
it is thought by them who have curionfly weighed and confide—_ a 


ved the matter, that be that would attempt [uch a thing with ~ 
hopes of gel muft fo contrive and adapt his Wings, that he a I 
may make ufe of kis Legs, and not bis Arms in managing. 
frem's Tbecaufe thé Muféles of the Legs are ftronger, as he. ee 
#blervés.} Wilthely Orbith: Lot. at. 19 0 ee en 
- eae : ee , (7 | & ‘te 


t 
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cents in the Air; as alfo ferving to fleady (7) 
Flight, by keeping the Body. uprighe in thac 
fubtile and yielding Medium, by. it’s readily 
TniNg and anfwering every, Vacillation of the 

ody. ! By TAA AE: 5 in 
by ee now fo the Parts ferving to Flight, let us 
add the nice and compleat Manner of it’s Per- 
formance ; all done according to the. ftrigelt 
Rules of Mechanifm, (8). What:Rower on the 
Waters, what Artift. on thé Land, what acuteft 
Mathematician could give a more agreeable and . 
exact Motion to the Wings, than thefe untaught 
flying Arcifts do theirs! ferving not only to bear. 

_ their Bodies up in the Air, but alfoto wafe them — 
dlong therein witha fpeedy progreflive Motion, 
as alfo to {teer and turn them this Way and that 
Way, up and down, fafter or flower, as their Ocs 
cafions require, or their Pleafure leads them. . 

_. §» Next to thg Parts for Flighr, let.us view the 

Feet and Legs miniftering to their other Motion ;* 

_ Both made light for eafier Tranfportation through 
the Air; and the former fpread, fome with 

- Membranes for Swimming (9), fome aay 

‘3 t ’ + ; ‘ or 


id 


(9) Mr. Willughby,...Ray,.and many. others, imagine the. 
Avaapal ufe of the Tail to be to fteet, and turn the Body _ 
inthe Air, asa Rudder.. But Borelli hath put.it beyond alb, 
doubt, that this is the leat ufe of it, and that it is chiefly 
to affift the Bird in its Afcents and Defcents in the Air, and, 
to obyiate the Vacillations of the Body and Wings... For as 
_ for turning to this or that fide, it is performed by the Wei 
and Inclination of, the Body, and but very little by the 
help of the Tail... : “i . ts 
( $) See Bovelli ubi fupy. Prop. 182, &%e. 


ae x ie It is confiderable, in all Water=Fowl, how exadlly 


their Legs and Feet correfpond to that way of Life. Fo'r 


; ‘a 


a oe good way above thc Kiizes, the miore eonvenicntly for this. 


NY 3 


pa - either their Legs are long, to endble them to wade in ths 


- ‘Waters : in which cafe, their Legs ar¢ bare of Feathers a 

: | Ure 
Av) : 4 er 
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for fteady Going, for Perching, for Catching : 


2 “ee 


pee 


‘Manner of Life (12). To all which ler us add the 


and Holding of Prey (10), or for Hanging by the 
Heels to gather their Food (x1), or to fix them- 
felves in their Places of Retreat and Safety. And 
the latter, namely che Legs, all curved for their ea- 
fy Perching, Roofting, and Reft, as alfo to help 
them upon their Wings in taking their Flight, 
and. to be therein.commodioufly tucked upto the. 
Body, fo as not to obftruct their Flight, Infome 
long, for Wading and Searching the Waters ; in 
fome of a moderate Length, anfwerable to their 
vulgar Occafions ; and in others as remarkably 
fhorc, to anfwer their efpecial Occafions and 


pla~ 


purpofe. Their Toesalfo are all broad; and infuch as bear. 
the name of Mudfuckers, two of the ‘Toes are fomewhat 
joined, that they may not eafily fink in yang upon bog~ 


BY Places: Andas-for fuch-as are whole-footed, or whofe- 


’ 


f 
: 
: 


oes-are webbed. together (excepting. fome few) their Legs 


are generally fhort, whichds the moft convenient fize for’ 
Swimming. And tis pretty enough to fee, how artificially. 
they gather up their Toes and Feet when they withdraw, 
their Legs, or go to take.their Stroke ; and. as ag 
again extend or open their whole Foct, when they preis 
upon, or drive themfelves forward in the Waters. 

(10) Some of the Charatteriftics of Rapacious Birds, ‘are 
to. have hooked, ftrong, and foarp-pointed Beaks and Talons,” 
fitted for Rapine, and tearing of Flefh: and firong and brawny: 
Thighs, for firiking down their Prey. Willughby Ornithy 
L.2.-cot. Raii Synopf Av. Method. pet. et 

(41) Such Birds as climb, particularly thofe of the Wood-: 


‘ pecker kind, have for this purpofe (asMr, Willughby obferves, — 


‘L.2.¢. 4.) 1.Strong and mufculous Thighs. 2. Short Legs: 
and very ftrong. 3, Toes ftanding two forwards, and two} 
backwards. Their Toes alfo are clofe joined together, that, 
they may more trong! and firmly lay hold-on the Tree: 
they climb-upon: 4. All of them ———— have a hard ftiff 


Tail, bending alfo downwards, on» which they lean, and: My 


fo bear up themfelves in climbing. 


_ £22) Swifts and Swallows have remarkably fhort Legs, or } 


-efpecially the former, amd their Toes grafp any thing very. 


ftrong~ 


- / 
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p lacing thefe laft mentioned Parts in the Body. 


%: 


others, for the better rowing their Bodies through 


the Waters, or to help thentin that and Diving . 
(14) too._ : pected Mr 


CHAP. It 


Of the Haan, Stomach, and other 
Parts of Birds, 


fy Hus having difpatched the Parts principally 


concerned in the Motion of the Feathered © 


Tribe, let us proceed to fome other Parts not yet 


ftrongly.. All which is ufeful to them in building their 


Nefts, arid other fuch Occafions as neceflitate them to hang. 
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h all fomewhat out of the Center of the Body’s Re 
Gravity (13), but in fuch as {wim, more than in - 


ani: 


. 
' < _ 
> 


frequently by their Heels. But there is far greater ufe of  - 


this Structure of their Legs and Feet, if the reports betrue” 


of their hanging by the Heels in great Clufters (after the 


manner of Bees) in Mines and Grottos, and on the Rocks” 


by the Sea, all the Winter. Of which latter, I remeinber : 


the late learned Dr. Fry told this Story at the Univerfity, 
and confirmed it to mé fince, viz: That af ancient Fifhers 
than, accounted an honeft Man, being near fome Rocks on 


the Coaft of Cormwal, faw at a very low Ebb, a black Lift: 
of fomething adhering to the Rock, which when he caine’ 
to examine, he found it was a great number of Swallows, : 
and, if I mifremember not, of Swefts alfo, hanging-by the Feet”, 


to'one another, 4s Bees do ; which were covered commonly 


by the Sea“Waters, but revived in his warm Hand, and by. 
the Fire. All this the Fifherman himfelf affured the Do= 


tor of. Of this, fee more Ch. 3. Note 4. ie 
(13) In Birds that frequent not the Waters, the Wings’ 


‘ ate in the Center of Gravity, when the Bird lies along, as | 
-in Flying ; but when it ftands or walks, the ereS&tion of the’ 
Body throws the’ Center of Gravity upon the Thighs ‘and - 
, Fe . x _ y ~y bs 3 ‘ an by 


et 4 inte 
(1g) See Ch. 4. Note’ 9” 
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animadverted upon. And we will begin with the: 


Head. Concerning which I have already taken. _ cs 
Notice of its Shape for meee way through the 
- Air; of the make of the Bill, for gathering Food, 


and other Ufess the commodious Situation of the 
_ Eye 3 and I might add that of the Ear too, which 
would bein the way, and obftru& Flight, if twas. 
like that of moft other Animals: AlfoI might ~ 
fay a great deal of the Conformation of the 
Brain, and of the Parts therein wanting, and of _ 
_ Others added, like to what is obfervable in Fifhes ¢ 
whofe Pofture in the Waters refembles that of 
Birds inthe Air (1), and both very difference from 
- Man and Beafts; and laftly, to hint at no more, 
I might furvey the peculiar Srructuré of the La. 
-rynx (2), the Tongue (3), the inner Ear (4), and ma-. 
ny. 


(1) Cerebra Hominum & Quadrupedum in plevifgne fimi= ae 
lia exiftunt. ——- Capitibas Voluctum & Pifcium contenta, ab ea 
utrifgue prioribus longe diverfa, tamen inter fe, quoad preci 
puas tynindars partes, Symbola veperiuntur. The partiewlirtie.,:.ch.59 
wherein the Brains of Birds and Fifhes agree withone ano=. 
ther, and whérein they differ from the Brain of Man and 
Beafts, feé in the fame juftly famous Author, Willis Cereb: 

Anat. eo fe wr Sno “Rhee is, Sosa 

| (2) Circa bifurcationem Afpere Arteria, elegans Artificis lia 

bere agentis indicium detegitur ex Avium comparatione cutth We ‘cl 
Puadrupedibus: cum Vocis gratia in diverfis Avibus diver= RA Oc 
fam mufculorum fabricam bLifurcationi Afpera Arteria dedevit, © — 
quorum nullum veftigium extat in Homine & Duadrupedis 
bis inibi vifit, ubi omnes vocis mufculos capiti Arteria junxits 
In Aquila, &c.. fupra. bifurcationem, &c. Steno in Blafy 

nat. Animal Pez. c. 4.) Ca Tie 

| The Afpera’ Arteria is very remarkable in the Swan, which: | eg 
ig thus defcribed by T. Bartholin, viz. Afpera Arteria admi= 
vande fatis firuure. Nam pro Collislongiiudine deorfum Oe+ - , 
fophazi comes protenditur donec ad flernum perventat, in cujus; 
capfulam feinturvo flexu infinuat & recondit, velut in tuto ae 
loco &* theca, moxgue ad fundum ejufdem cavitatis delatey 
furfum reflegitur, Hecaniah tas a.‘ sapraba & Clasicus 
-* af : 


ie 
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bis mediis confcenfis, quibus ut fulcro nititur, ad Thoracem fe. 


fetit———Miranda, hercle modis omnibus confiitutio, & Re- > 


{pirationi infervit EF Voci, Nam cum in flagnorum fundo edu- 

lia pro vitku quarat, longiffime indiguit collo, ne longa mora 

fuffocationis incurreret periculum. Et certe dum dimidiam fe- 

+é horam toto Capite &8 Collo pronis vado immergitur, pedibus 
in altumelatis ceeloque obverfis,ex ea Arterie que peftor.s dita 
vagina reclufa ef? portione, tanquam. ex condo promo Spivitum 

haunt. Blaf. ib. c. to, | . : 


(3) The ftructure of the Tongue of the Woodpecker is very | 


fingular and remarkable, whether we look at its great 
Tength, its Bones and Mutfcles, its encompafling part of 
the Neck. and Head, the better to exert it felf in length, 
afd again, to retraét it into its Cell ; and laftly, whether 
we look at its fharp horny bearded Point, and the glewy 
Matter at the end of it, the betterto ftab, to ftick unto, and 
draw out little Maggots ont of Wood. Utilis enim Pics 
~ (faith Ceiter) ad Vermiculos, Formicas, aliaque Infetta venan= 


‘da talis Lingua foret, Siquidem Picus, innata fua fagacita- — 


re i ; ‘ ests v Ms bla, | ae 


te cum deprebendit alibi in arboribus, vel carie, vel alia de 


caufa cavatis, Vermes infettague delitefcere, ad illas volitat, — 
fefeque digitis, ungylifque pofterioribus robufti ffimis, & Cauda 


penuis rigidefimis..fuftentat,. donec valido ac peracuto Rofire — 


arboremt pertundat, arbore pertusd, foramini roftrum immittit, 


ac quo animalcula firidore excitet percellatque, magnam in at=— 


boris cave emittit vocem, infeda vociferatione hac concttata — 


. hue illucgue repunt; Picus vy. linguam fuam exerit, atque 


aculeis, hamifque animalia infigit, infixa attvakit & dewo~ 


gat. vid. Blafii ubi fupra. P. 2. .¢. age 


(4) I-have before in Book 4. Ch. 3. Note 49. taken notice — 


of what others have obferved concerning the immer Ear ok 


Birds, referving my own Obfervations for this ye which © 


Hope may be acceptable, not only for being fome of them 


‘new, butalfo as fhewing the Mechanifm of Hearing. 


> 


\ 


Parts, the Alembranes and Cartilages; the Columella’; an 


the Conclave? The Drum, as fome calk it, or AMembrana q 
Tympani, as others, confifts of two Membranes, the Outer, 
which covers. the whole Meatus, Bafon, or Deum (as fome 


call it}and the inner Membrane. To fupport, diftend and 
relax the outermoft, there is one fingle Cartilage, reaching” 
from the fide’ of the Meatus, to near the middle of the . 
Membrane. On the top of the Colwmelja is another Car~ 
tilage, confifting of 3 Branches, a.b. c. in Fig. 23. The 
longeft middle Branch (a) is joyned to the top of the fins 
gle upper Cartilage before 8 a of, and affifts it to bear 
wp the upper outer Membrane : the tsyo Branches, 6. cx 


. ate 
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.In this Grgan of Birds, I fhall take notice only of three 


Aes a 
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are joyned to the Os Petrafum, at fome diftance .from the 
outer Membrane: upon this inner Cartilage, is the inner. 


Membrane fixed, the two outer fides of which, a, 6, and‘a, 
'b, are joyned to the outer Membrane, and makes a kind of 
three-{quare Bag, The defign of the two Branches, or Legs 
of the Cartilage, b,c, are T conceive to keep the Cartilage 
and Columella from wavering fideways: and to hinder them 
from flying too much back, there is a very fine flender Li. 

ament, extended from the oppofite fide, quite crofs the 

dZeatus or Bafon, to the bottom of the Cartilage, near its 
joyning to the Columella. Thus much for the Adembrane 
Tympani, and their Cartilages: | 


_ The next Part is the Columella (as Schelhammer alls it.) 
Thisis a very fine, thin, licht Tube ; the bottom of which | 


{preads about, arid gives it the tefemblance of a wooden 
‘Potlid, fuch as I have feen in Country Houles. It exatl 
fhuts into, and covers a Foramen of the Conclave, to ‘ntah 
‘it is braced all rouad with a fine {ubtile Membrane; compos 
‘fed of the tender Auditory Netve. This Bottom, of Bafe of 
‘the Columella, I call the Opevculum. | 
Fhe laft patt which fome call the Lalyrinth and Cochlea, 
tonfifting of Branches more like the Canales Semicirculares 
in-Man, than the Cochled, I call the Conclave Auditds. It 
is (asin moft otlier Animals) made of hard, context Bone. 
‘In moft of the Birds I have opened,there are circular Canals, 
fome larger, fome leffer, crofling one another at right An= 
gles, which open into the Conclave. But in the Goofe it is 
otherwife, there being cochleous Canals, but not like thofé 
of other Birds. In the Conclave, at the fide oppofite to the 
Operculum, the tendet part\of the Axditory Nerve enters, 
and lineth all thofe ianer ‘etire parts, viz. the Conclave. 
ahd Canals. 4 rte sais 
As to the Paffages, Columima, and other parts obfervable 


in the Ear of Birds, I fhall pafs them by, it being fufficient : 
tomy purpofe, to have @efcribed the Parts principally cons . 


éerned in the a&t of Heating. And as the Far is 18 jirgs 
the moft fimple and incomples of any Animals Ear ; fo w. 

may from it make aneafy.and rational Tudgment, how. Hea= 
ving is performed: viz. Sound being a Tremor, ot Undulation 
inthe Air, caufed by the collifion of Bodies, doth, as ¢e 


moves along, ftrike upon the Dram, or Membrana Tympani — 


of the Ear. Which Motion, whether ftrong or languid, 
fhrill or foft, tuneful or not, is at the fame inftant ims 
prefied upon the Cartilages, Columella, and Operculum, and 
fo communicated to the Auditory Nerve in the Conclave. 
And now if we compare the Orgah and A& of Hearing, 
with thofe of Sight, we fhall find, that the Conclave ig to 
. : x ~ eae * Fleate 


Wee 
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"ny mattérs befides; but for a Sample I fhall only 
infift upon the wonderful Provifion in the Bill for 
the judging of the Food, and that is by peculiar 
Nervés lodged therein for that purpofe ; fmath 
and lefs numefous in fuch as have the Afiiftance 
of another Senfe, the Eye; but large, more au 
“merous, and thickly branched about, to the very 
End of the Beak, in fuch as hunt for their Food 
out of Sight in the Waters, in Mud, or under 


Ground (5). 
And 


i . anaes = . . = . 


Hearing, as the Retina is to Sight ? that fonorous Bodies 
‘i “make their impreffions thereby on the Brain, as vifible Ob- 
ma Leeks da: by the Retina. Alfo, that as there is an Apparatus 
in the Kye, by the opening and fhutting of the Pupil, to - 
. make it correfpond to all the degrees of Light ; fo there is’ 
in the Ear, to make it conformable to. all the degrees of 
Bae Sound; a noble train of little Bones, and Mufclesin Man, — 
€fc. to ftrain and relax the Membrame, and atthe fame 
time to open and fhut the Bajis of the Stapes (the fame as 
what I call the Opercu/um in Birds:) but in Birds, there is 
a more fimple, but fufficient Apparatus for this purpofe, 
tenderCartilages, inftead of Bones and Joyats, to corref{pond 
t to the various impreffions of Sounds, and to open and fhut 
yey * ‘the Operculum. Belides which, I fufpedt the Ligament I 
‘if mentioned is only the Tendon of a Muicle, teaching to 
ak" the inner Membrana Tympani, and joyned thereto (as I 
find by a ffri&ter Scrutiny) and not to the Cartilage, as T 
. imagined. By this Mufcle, the inner Membrane, and b 
ay means of that, the Outer alfo can be diftended or oth id 
‘ds it isin Man, by the Adallexs and its Mulcle, &&c. | 
(5) Flat-billed Birds, that grope for their Meat, have three 


a 


~ pair of Nerves, that come into their Bills; whereby they have 
that accuracy to diftineuifh what is proper for Fuod, and avhat 
oe to be rejected, by their Iafte, when they did not fee it. Thiswas 
-—  gnoft evident ina Ducks Bill and Head, a Duck having blarger 
- Nerves that corhe into iheir Bills than Geefe, or any other Bird 


that I have feen ; and therefore queffer and prope out their 
‘Meat the moft. But then I difcovered mone of ihefe Nerves in 

| Round-billed Birds. But fince, in my Anatemusin the Coun- 
‘try, ina Rook | firft obferved tdvo Nerves that cane down bow 
ship, Rd the Eyes mto the upper BHl, but conbder ably pnelley’ 
. ipa 
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“And now from the Head and Mouth, pals we . 


to its near Allie the Stomach, anorher no lefs 
notable than ufeful Parc ; whether we confider the 


Elegancy‘of its Fibres and Mufcles ; or its Muls | 


tipliciry, one to fofren and macerate, another to 


digeft ; or its Variety, fuiced co various Foods, 


fome Membranaceous, agreeable to the frugivo- 


rous or carnivorous kind ; fome Mufculous and 


{trong (6), fuited to the Comminution and grin- 


ding of Corn and Grain, and fo to fupply the 


Defect of Teeth. ) eR 
- And now to this Specimen of the Parts, [might 
add many others nolefs curioufly contrived, made 
and fuited tothe Occafions of thefe Volatiles ; as 


particularly the Strudture-and Lodgment of the. a 
| — Lungs 


than any of the three pair of Nerves in the Bills of Ducks, but 


larger than'the Nerves in any othev round-villed Birds. And 
tis remarkable, that thefe Birds, move than any other round 
billed Birds, feem 10 erope for their Meat in Cow-dung, Ke.» 


Mr. J. Clayton, in Philof. Tranfact. No. 206. 


“I obferved three pair of Nerves in all the broad-billed Birds. 
that I could meet with, and in'all fuch as feel for their Food. — 
out of Sight, as Sn tes, Woodcecks, Curlews, Geefe, Ducks, 
Feals, Wideeons, &c. Thefe Nerves ave very large, equalling © 
Too are diftrvi- rs 
buted nigh the end of the upper Bill, and ave' there very much 


almoft the Opitc Nerve in thicknefs. 


expanded, paling through the Bone into the Membrane, lining 


the Roof of the Mouth. Dr, Al, Moulen, ibid. No. 199. Ox 


‘both in Mr. Lowthorp’s Abrids. V.2. p. 861, 862. 


(6) The Gixxard is not only made very flrong, efpecially 


in the Graniyorous, but hath alfo a Faculty of grindiae 
what is therein. For which purpofe, the Bird fwallowet, 
rough Stones down, which, when grown 


may be heard in Falcons, Eagles, Se. by laying the Ear 


ciofe to them when their Stomachs are empty, as the fa 


mous Dr: Harvey faith, De Generat. Exer. }. ih i 
| As to the ftrength of the Gizaard, and the ufe of Stones 
to the Digeftion of Fowls, divers curious Experi 
be met with, tryed by Se:eneur Redi, with glais Bubbles. 
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fmooth, are reje~ 


&ted and caf out of the Stomach, as ufelefs, This orinding — 


ments may” 


folid. 
Glafs, Diamonds, and other hard Bodies: See his £xp. vey 
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Food, to féarch in the Waters (8), as alfo to ~ 
counterpoife the Body in Flight (9). And laftly a 


jn other Animals they are loofe and play much ; which is 


a good provifion for their fteady fight, Alfo they want th 
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. (4) It igo lefS remarkable in Birds, that their Luugs 
adhere to the Thorav, and have but little play, than that ~ 


Diaphragm; and inftead thereof, have divers large Bladders” 


made of thin tranfparent Membranes, with pretty large 


Holes out of one into the other. Thefe Membranes feem to’ © 


me to ferve for Ligaments or Braces to the Vifcera, as well 


as'te contain Air. Towards the upper part, each Lobe of | 


the Lungs is perforated in two Places with large -Perfora~ 
- tions, whereof one is towards the outer, the other towards 
the jnner part of the Lobe.” Through thefe Perforations,: 


ae “the Air hath a Paflage into the Belly (as in B.1,Ch 1. Note 8.),. , 


ahd +. Mis 


“Which doubtlefs isa Méans to make their Bodiesmore or 
tefs buoyant, according as they take in more or lefs Air, 

go facilitate thereby, their Afcents and Defcents: like as it. 
$s in the Air-biadders of Fifhes, in the laft cited place, — 
Teaoicans Note 9. 


SOS Spe Wr aes 


that is, intothe forementioned Bladders: fo that by blows, - 


: . i ing mto the Afpera Arteria, the Lungs will be alittle rai-. 


fed, and the whole Belly blown up, Yo as to be very turgid, 


(8) Such Birds as haye long Lees, have alfo a long Neck; 
for that otherwife. they could not commodioufly gather up their 
“Food m=either on Land, or inthe Waiter. But on the other fide, 

thofe which have long Necks, have not always long Legs, as 


——" 


in Swans pve whofe Necks ferve them to reach to the bot~ 


toms of Rivers, &c. Willughby’s Ornithol. L.1.¢.1. §. 7. 


(9) We have fufficient Inffances of this in Geefe, Ducks, — 
_ &e. whofe Wings (their Bodies being made for the conve-" 
 piience of Swimming) are placed out of the Center of Gra= 


_ wity, nearer the Head, But the extending the Neck and. 


Head 
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I might here take Notice of the Defectof the Dia- 
phragm, fo neceflary in other Animals to Ref{pi- 
ration, and alfo of divers other Parts redundant, 
defective, or varying from other. Animals. Bue 
it would be tedious to infft upon all, and therefore 
tothe Examples already given, I would rather re~ 
commend a nice Infpedtion (10). of thofe curious 
Works of God, which would be manifett Demon- 
_ firations of the admirable Contrivance and Oecor 
nomy of the Bodies of thofe Creatures, Ming 
_. From the. Fabrick cherefore of their Bodies, I 
fhall pafs to take a Glance of one or two things 
relating to their State, and fo conclude this Genus 
of the Animal World, : ne 


4 


CHAP. TL. 
Of the MicR ATION of Birds. 


the firit ching I thall {peak. of (by reafon 
| ~ God. 


Head in Flight, caufeth a due AEquipoife and Libration of 


the Body upon the Wings. Which is another excellent ufe 


of the long Necks of thefe Birds, befides that, of reaching | 


and fearching in the Waters for their Food. . wee 
~ Butin the Heron, whofe Head and long Neck altho gh 
‘tucked up in Flight) over-ballance the hinder part of the 
‘Body, the long 2 

. ‘terpoife the Body, as well as to fupply what is wanting in 
the Tail, from the fhortnefs of it. POR 


(10) Stewo thus concludes his Myology of the Eagle, Ime ; 
‘perfedia hac Mufculorum defeviptio non minus arvidd eftLegen~ 


tibus, quam Infpettantibus fuerit jucunda eorundem prapavae — “ne 
tio. Elegantifima enim Mechanices artificia, erelervimue im 
_ *7?? . . , : , i - Dies ~ 

jllis obvia, verbis non nifi obfcuve exprimuntur, carniun autem 


 duttu, tendinum colove, infertionum proportione, CY trochlearum 
diflvibutioae oculis expofita omnem fuperant adm ivationent. 


Stzno in Blaf Anat, Animal,.Pe2-O gue ay, 
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ce ipsa the State of this Tribe of Animale, , 


egs are extended in Flight, to counters 
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God himfelf inftanceth in ic) fhall be their Migra- 
tion, mentioned ‘Jer. 8.7. Yea, the Stork in the 
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Migration of Birds. Book Vit 


Heaven knoweth her appointed Times, and the Turtle, 


their Coming ; but wi People, &c. : be 

“In which A@ of Migration there are two things 
to me exceedingly notable. One is what the 
Text {peaks of, their knowing their proper Times 
for their Paffzge, when to come (1), when to go; 


and the Crane, and the Swallow obferve the Fime of 


Ph 


“4 


~ 


as alfo that fome fhould come, when others gos 


and fome others go, when thefe come. There 


is no doubr bur the Temperature of the Air, as 
to Heat and Cold, and their natural Propenfity 
to breed their Young may be great Incentives to 
thofe.Creatures to change their Habiration : bue 
yet it isa very odd Inftin@ that they fhould ae 
all fhife cheir Habitation ; thacfome certain Place 
isnot to be found in all the terraqueous Globe 
affording them convenient Food and Habitation 
all the Year, either in the colder Climes, for fuch 
as delight in the colder Regions, or the hotter, 
for fuch Birds of Paffage as fly to us in Summer, ” 


Alfo itis fomewhat ftrange,that chofe untaught, 


ainthinking Creatures fhould fo exad&ly know the 
*beft and only ‘proper Seafons to go and. come. 
“This gives us good Reafon to interpret the 
VIDIO Appointed Times, (2), in the Text, to be 
as eee es | |  fuch 


"Cty Curicfa ves eft, fire, quam ‘exadle hoc genus avium 
,[Gruum] guotannis obfervet tempora fui reditus ad nos, Anno 
1067. prime Grues comparuerunt.in campeftribus Pife 20 Feb. 
_&e. PF. Redi Exp..Nat. p. 100, ubi plura. . 


a 


(2) From 18 indixit, confiituit, (cil. locum, vel tempus, ubi 
ee . ok Gas 1 ee ga aN 


vel quando aliquid fiert debet. Buxt.in verb. — 


we De voluntate fua certiorem veddidit.. Con. Kircher concor~ 
“dant. Pars 1. Col. 1846... “yi Generaliter. pro re aligua 


“gerta, atteftata, &P definita accipitur, ¥. Pro tempore certo 


CR conftituto. 2) Deinde pro fefio few Solennitaie, qua cerio EP 


| Bato tempore celebratur, 3 Lro-loco certo GP confiituto. Ad. 


“tid. Col, 1847. 8°” oy foe 


Chap. I. Migration of Birds. 
. fach Times as the Creator hath appointed thofe 


dations than Egypt (4),than the Canaries, than Spaing 
e : a 


; they do not lurk in Holes, or under Water, as Olaus ie? 
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Animals, and hath accordingly, for this end, 


imprinted upon their Natures fuch an Inftin@ as 


exciteth and moveth them thus, ac proper Times, 
to fly from a Place that would obftrud& their Ge- 
neration, or not afford convenient Food for them, 
and their Young, and betake themfelves. to ano- 
ther Place, affording all that is wanting for Food 
or Incubation... 


“And this leads tne to another thing remarkable. 


in this A@ of Migration, and that is, That thofe 


unthinking Creatures fhauld know what Way tg’ 


fteertheir Courfe (3), and whitherto go.. What 
but the great Creator's Inftin&, fhould ever move 
‘a poor foolifh Bird to venture over vait Traéts of 
Land, bur efpecially over large Seas? If it fhould 


be faid, That by their high Afcents up into the ‘ 


Air, they can fee crofs the Seas, yet what fhould 
teach or perfwade them, that that Land is more 
proper for their Purpofe, than this? that Britaig 
(forinftance) fhould afford them better Accomos 


or 


ee 


(3) Quis non cum admivatione videat ordinem EP politiars 
peregrinantium Agjum, im itinere turmatim volantium, per 
Toncos tervarum &P maris tractus abfque Acu marina? ———« 
Duis eas certum iter jn aevis mutabili regione docuit ? quis 
preterite figna, EP future vie indicia ; quis | 
EP vite neceffaria minifivat ! Duis infulas & hofpitiailla, in 


quibus vikum veperiant, indicavit , modumque ejufmodi loca . 


in peregrinationibus fuis inveniendi? Hee fane fuperant homi- 


num captum &S induftriam, qui-non nifi longis experientiis, . 
_ multis itineraviis, chartis geographicis, 


netice beneficio,-—— ejufmodi marium &% terrarum tratkus cons 


| ficere tentant &P audent. Lud. de Beaufort: Cofmop. divina 


Nebr §, coctk ve athiin | | y bee 
» (4) Linftance particularly in Egypt, becaufe Mr. Willughby 
thinks Swallows fly thither, and intoAibiopia, Ke. and. that. 


- 
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eas ducit, nutrit, | 


&F acus mag- 
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or any of thofe many intermediate Places over 

_. which fome of them probably fly? 
..» And laftly, to all this let us. briefly add the 


x 


Length of their Wings, or their more than ordi- 
nary Serength (5) for Flight. | biiy 2 
re : A fican CHAP. 


mus reports. vid. Orwith. L.2.c.3. But Ermuller. puts the 


b 
‘ 


Accommodations thefe Birds of Paffage have toen- © 


able them to. take fuch long Flights, wiz. the — 


Matter out of doubt ; who faith, A¢emini me jlures, quam — 


i quas Medimnus caperet, Hirundines ave coacervatas intra 
‘i Pifcine cannas, fub glacie prorfus ad fenfum exanimes, “pul~ 


fanies tamen, reperiife. Etmuller Differt. 2..¢, 10.9. 5. This- 


as itis like what O/. Magnus faith, fo is a Confirmation of 
 .° gt. The AvBp’s Account is, In Séptentrionalibus agquis fepi- 
Ci us cafu Pifcatoris extrahuntur Hirundines, in modum conglo~ 
| merate maffe, queore ad os, & ala ad alam, €F pede ad pe- 
e dem poft principium autumni [efe inter cannas.defcenfure. col. 
ae figarunt, ——— Maffa autem illa per impevitos adolefcentes-——- 
_ -—_ extratta, atque in afiuavia portata, caloris accefju Hivrundi- 
res vefolute, volare quidem incipiunt, fod exiguo tempore din 
want. Ol. Mag. Hift. Li rg.ic. 29. ih 
: __» Since my penning this, Note, we had at‘a meeting of the 
ye Royal-Society, Feb. 12. 1712, a farther Confirmation of 


€. swallows retiring under Water in Wintér, from Dr. Colas, a 
4 Perfon very. curious.in.thefe Matters.: who {peaking of their 
ek. Aa 7 of Fifhing in the Northern Parts bE breaking Holes, 
‘and drawing their Nets under the Ice, faith, that he faw | 


about 30out of the Kings great Pond in Rofmejilen: and 


two 8wallows juft come out ofthe Waters,that could fearce 
- fland, being very wet and weak, with their Wings hang- 


. iM that at Schlebitten, near an Houfe of the E. of Dobna, hefaw 


x ‘ing on the ground ; and that be hath obferved the Swallows, 


» to be often weak for fome Days after their appearance. 


“a 
" 


fe (5) As Swallows are well accommodated for long Flights 
by theirlong Wings, fo are Quails by the rls of their 
Bit Pektoral Mufcles, by the breadth of their Wings, Gc. For — 
~  Quails have but fhort Wings for the weight of their Body ; 
_ * and yet they fly from us into warmer Parts, againft Wine 
ae ter, and to usin Spring, crofling our Seas, » So fais Dra. 4 
—  wellers tell usp they crofs the Mediterranean twice a-Year, 
ih _*Bying from Europe to Africa, and back again. Thus Bellp. 
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6 Swallows fo drawn ont of: the Lake of Samrodt ; and - 


“Chap. IV. — Incubation of Birds.' 


_ the Formation of the Body (1) before it’s Exit 


to: Alexandria of Egypt, many Quails flying from the N. 


time alfo, there were a great many taken in our Ship. Ornith,: 


An. L. 6. c.2. After which, he tells of a Sot at Syracufe, 
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CHAP. Iv. 
(Of the In cuBATION of Birds. 


A Nother thing relating to. the Strate of this 1 


Tribe-of Animals, js their Incubation. i. 

And firft, the Egg it felfdefetves our Notice, 
It’s Parts within, and it’s crufty Coat withourare 
admirably well fitted for the Bufinefs of Incuba- 


tion, That there fhould be one part providedfor 4 


into the World, and another for it’s Nourifhmene 
after it is come into the World, till the Bird is 
| | able 


nias in Mr. Willoughy, faith ; When we failed trom Rhodes. 


towards the S, were taken in our Ship: whence I am verily: — Of 
perfwaded, that they fhift places. For formerly alfo, when t 
failed out of the Ifle of Zant to Morea or Negropont, in the 
‘Spring-time I had obferved Quails flying the contrary way 
from S. to N. that they might abide there all Summer-At which. 


% 


peg. 179. : . 
' (1) Lhe Chicken is formed out of, and nonvifhed by the White = 
alone, till it be evown great, The Yolk ferves for the Chickens /— 4 


Nourifhment after it is well grown, and, partly alfo after itig: 
hatched. For a good part of the Yolk remains after Exclufion, at 
being received into the Chickens Belly ; and being there veferved: — nee 
as in a Store-boufe, is by the [Appendicula, or Duftus inte 
ftinalis] as by a Funnel, conveyed intathe Guts, and fervesin~ 
fread of Milk, &c. Willugh: Ornith. L. 1. ¢. 3. Ipfum anjz 
mal ex alboliquore Ovi corporatur. Cibus ejus in-luteo eft. Plin, 
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3. | | tg 
Ariftotle laith, The Jong {harp Eggs bring Females; theround, = 
gnes, with a larger compass at the harper end, Males. Hift, BA 


that fate drinking folong, till Eggs were hatched : as alfo 
ef the Cuftom of Egypt, of hatching Eggs in Dunghills. aN 


em Mer oot be Toots ial Gay Subs. Rosner 


= 


able co fhifc for, and help it felf; and that thefe 
Parts fhould be fo accurately braced, and keptrin 
due Place (||), is. certainly a defigned, as well as 


-eurtous Piece of Workmanthip. 


/ 


And thenas tothe Ad icfelf of Incubation, what 


‘@prodigtous Laftiné isic in all, or almoft all the 


feveral Species of Birds, chat they, and only they 
of ai] Creatures, fhould betake chemfelves to this 
very Way of Generation ! How fhould they be 
aware that their Eegs contain their Young, and 


that their Produ@ion is in their Power (2)? What’ 


~fhould 


al 


(j]) As the Shell avd Skin keep the Yolk and two Whites. 
together, fo cach of the Parts (the Yolk and inner White 


hi “a 


ee wt Encubation of Birds. Book VIL | 
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at leaft} are feparated by Membranes, involving them. -At: | 


each end of the Egg isa Treddle, fo called, becaufe it was 


wormerly thought to be the Sperm of the Cock. But the © 


#ife.of thefe (faith Dr. Harvey in Willugh. Ovnith, c. 3-)-isto 
be as twere, the Poles of this Microco[m, and the Connexions 


of ail the Membranes tavifted and knit together, by which the 


_Ligaors ave not only conferved each in its place, but do alfe ves! 
| «Bain theiv due Pofitton one to another. This althoughin a great 


Meafure true, yet doth not come up to what I have my 
felf obferved. For I find, that thefe Chalaze or Treddles. « 
ferve not berely to keep the Liquors in their Place and Po- 
fition to one another ; but alfo too keep one and the fame _ 
part of the Yolk uppermoft, let the Egg be turned nearly © 
which way it will. Which is done by this Mechanifm 2 
The Chalaze are {pecifically lighter than’ the Whites, in 
which they Swim, and being braced to the Membrane ‘of 
the Yolk, not exaGily in. the Axis of the Yolk, but fome 


avhat out of it, canfeth one fide of the Yolk, to be heaviex | 
than the other: fo that the Yolk being by the! Chalaze | 


made buoyant, and kept fwimming in the midft of the two» 
Whites, is by its own heavy fide, kept with the fame fide 


always uppermoft. Which uppermoft fide, Lhavefome Reas 


fon 'to think,.is that om which the. Cicaivicula.lies, that be= 


| f ‘ 
Species of Egzs-mare I think than) others, 


ing commonly uppermoft in the Shell, cfpecially in fome~ 


(2) All Firds L-y.:a certain number of Eggs,’ or nearly 


. that numer, and then betake themfelves.to their Incuba- 
tion: but if theit Eggs be withdrawn, they will lay more,’ 
i rt ae ee 


"4 which, foe Mr, Ray's Wi. of God p-134.0 080 > 
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fhould move them to betake themfelves to their 


Nefts, and there with Delight and Patience to 
abide the due Number of Days? And when their 
Young are gotten into the World, I have already 
fhewn how admirable their Art, cheir Care, and 
£ne7i is in bringing them up until, and only until, 
they are able to fhift for themfelves. sia 

And laftly, when almoft the whole Tribe of 


Birds do thus by Incubation produce their Young, 


it is a wonderful Deviation, that fome fcw Fa- 


milies only fhould do it in a more novercal, 


Way (3), withoac any Caré or Trouble at all, 
only by laying their Eggs in the Sand, expofed 
to the Heat and Incubation of the Sun. Of this 
the Holy Scripture iefelf gives us an Inftance in 
the Oltrich. Of which we have an Hitnr, Lam. 
4. 3. The Daughter of my People is b.come cruel, like 
the Oftriches inthe Wildernefs. ‘This is more plainly. 
expreffed in Job. 39. 4,15, 16,17. [The Oftrich} 
deaveth her Eggs in the Earth, and warmeb them in 


rd 


the Duff, ard forgetteth that the Foot may crujh thum,— 


or 
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(3) The Tabon is a Bird no bigger than a Chicken, hist 


ays an Fgg¢ Jarger than a Goofe’s Egg, and bigger than the 


Bird it felf. Thefe they lay a Yard deepinthe Sand, where. 
they are hatched by the warmth of the Sun ; after which . 


- they creep out,and get to Sea for Provifions. Navarett's Ac- 
count. of China in Colle. of Voyages. Vol. 1. This accountris | 


in all probability borrowed from Nieremberg, ot Hernan= 
dez (that gus from him) who call this Bird Pi the name — 
felf, 


of Daie, and its Egos Tapun, not the Bird it as Nava~. 
vette doth. But my Friend Mr. Ray faith of it, Hiforia ift= 
hac proculdubio fabulofa & falfa ef. Quamvis enim Aves 
vonnulle maxima ova pariunt, ut vg. Alke, Lomwiz, Ana- 
tes Arftice, &%¢. hujufmodi tamen unum duntaxat, non plura 


eva ponunt antequam incubent : nec ullam in rerum natura 


avem dari exiftimo cujusova albumine caveant. Cum Albumen 
pracipud 0% pars fit, quodque primum foetui alimentum fub= 
 thiwiftvat. Raii Synop. Ay. Method. po155~ 


; 4) 


lal 
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or that the Wild-Beaft may break them. She is harde- 
ned againft her Young ones, as though they were not 


\ 


hers: her Labour is in vain without Fear. Becaufe God 


- bath deprived her of Wifdom, neither hath be imparted 
unto her Underftanding. In which Words I fhall 
take Notice of three things, 1. Of this anomalous 
“Way of Generation.~ Itis not very ftrange, that 


no other Incubation but that of the Sun fhould: 
produce the Young; but tis very odd and won- 
derful that any one Species fhould vary from all 
the reft of the Tribe. But above all, 2.The 


fingular Care of the Creator in this Cafe is very 


remarkable, in fupplying fome other Way the 


Want of the Parent- Animals Care and zneya (4), 


fo that the Young fhould be notwithftanding bred 
up in thofe large and barren Defarts of Arabia 
and Africa, and fuch like Places where thofe 


Birds dwell, the moft unlikely and unfitting (in 


all human Opinion )to afford Suftenance to young. 
helplef{s Creatures, buc the fitteft therefore to give 


* Demonftrations of the Wifdom, Care, and efpe- 


cial Providence of the infinite Creator and Con- 
fervator of the World. 3. The laft ching I fhall 
remark is, That the Inftin@&s of Irrational -Ani- 
mals, at leaft of this {pecified in the Text, is at- 


tributed to Gop. For the Reafon the Text 


gives 


iq (4) The Eggs of the Oftrich being buried in the Sand, are — 
 eherifbed only by the Heat of the Sun, till the Young be exclu- 


ded. For the Writers of Natural Hiftory do generally agree, 


| ie that the old Birds, after they have laid, and covered their, Eggs ~ 


in the Sand, forfake them, and take no more care of them. 


Willugh. Ornith. L. 2. c. 8. §. 1. 


But there is another Offrich (of America] which Acaret 


' tells us of, that takes more care of her Young, by carrying 


four of her Eggs, a little before fhe hatcheth, to four parts 


of her Neft, there to breed Worms for Food for her Young. 
 Aearet’s Dife. in Philof, TranfaG. No. 89. 
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an hd ‘a 


 gives_why the Offrich is hardened againft her Young i 


and nurie up her Young, that moft other Crea- 


ones, as though they were not her's, is Becaufe GOD 
hath deprived her of Wifdom, and not imparted Undera 


feanding to ber: i.e. he hath denied her that Wif- 


dom, he hath not imparted that Underftanding, © 


that Sept, that natural Inftin@ to provide for, 


tures of the fame, and other Tribes are endowed 
with " | . 
Thus I have difpatched what Lintend, to infift 
upon concerning the State of this Set of Animals ; 
of which, as alfo of their admirable Intftinéts, a 
reat deal more might deferve our efpecial Ob- 
ervation ; particularly the admirable Curiofity, 
Artand Variety of Nidification (5)-ufed among 
the various Species of Birds ; the great Sagacity, 
and many Artifices ufed by them in the Inveftiga- 
tion and Capture of their Prey (6), the due Pro- 
portion of the more and lefs ufeful, the Scarcity 
‘of the Voracious and Pernicious, and the Plenty 


‘of the Manfuete and Ufeful :7). Alfo the Variety Se 
of their Motion and Flight might deferve conft- 


 deration, the Swiftnefs of fuch whofe Food is to 


be fought in far diftant Places, and different Sea- 
fons (8); the flower Motion, and fhort Flights 


of others more domeftick ; and even the Awk- 


$ 


‘ia 


aon” 
, 
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rte 4d : 
ae ©, Ewe ae, 


| ia, Their Heads are Small, Bills fharp~poiated, Wings 
} ay Small 


wardnefs of fome others to Flight, whofe Food. 


is near at Hand, and to be gotten without any 
great occafion of Flight (9). Thefe and divers 


F other agit “i 


(5) See Book 4. ch. 13. . : 

(6) See Book 4. ch. 11, and 14. 

(7) See Book 4. ch. 19, begin. , : aiid Gaal 

(8) See Book-4. chap. 8. | | a a 
(9). The Colymbi, or Dockers, having their Food near at 
hand in the Waters, are remarkably made for diving there- 
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"ND. now, if_we refle& upon the whole 
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have fpoken more largely unto ; but I fhall pafs 
them by with only a bare Mention, having al- 


_ teady taken Notice of them in the ‘Company of 
‘ether Maccers of the like Nature, and manifetted) 
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other fuch like things as thefe, I fay, I might 


7 


them to be Acts of excellent Defign, Wifdom, 


and Providence, in the Great Creator. 


abil AP. a V- 
7 The Co NGLUSL ONew ah 
% Matter, we fhall here find another large 


‘Fribe of the Creation abundantly’ fetting forth 
the Wifdom: and Glory of their great Creators 


We praife che Ingenuity and Invention of Man, 
for the Contrivance of various pneumatick En- 


gines ; we think them witty even for their unfuc- 
cefsful Attempts to {wim in, and fail through 
that fubtile Element the Air; and the curious Me- 
chanifm of that Artift,is had in remembrance, 
and praifed to this day, who made a Dove, or 


an Eagle ({) to fly bue a fhort fpace. And is 
sot therefore all imaginable Honour and Praife 
due to that infinite Artift chat hath fo admirably. 


contrived and made, all the noble Variety of 


ee Birds ; that hath with fuch ihcomparable Curiofi-- 
ty, and Art, formed their Bodies from Head to 
Tail, without and within, thac not fo much as 


any 


dma], Legs flat and broad, and placed hackdara: and near- 
~ erthe Tail than ia other Birds; and laftly, their Fect, fome- 
' whole footed, fome cloven-footed, but fin-toed. vid. Willugh.’ 


4 i / 


pce Ornith, L. th §. 52° 


: 
(i) Vid. Book 5. ch. iv Note 29% 7 


SS 


The Conclufion. 


Sh ae ae 
Tribe! but every thing is fo incomparably per= 


formed, fo nicely fitced up for Flight, as to fur- 4 
 pafs even the Imitation of the moft ingenious 7 
Artificer among mortal rational Beings. =) : 

. “a i ce C HA P. ; 
(Il) Deus non folum Angelum, € Hominem, fed nec exigué Ay 

& contemptibilis animantis vifcera, nec Avis pennulam, nec ae 
Herbe flofculum, nec Arboris folium fine fuarum partium con- Oh 
_venientia develiquit. Auguftin. de Civ. Dei, L. 5. ¢. IL. | si 
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animal World, which ufed to be ac- 


vey, becaufe when ftrictly enquired into, we 


-fhall find them to be fo far from deferving to be 
accounted mean and defpicable Parts of the Cre- 
ation, owing their Original and Production to— 


=JAV ING difpatched that part of the | 


counted the more perfect, thofe Ani- q 
s| mals {tyled lefs perfect, or imperfea, — 
will next deferve a Place in our Sur- © 


_— 


Putrefactions, Gc. as fome have thotighe,. that — 
we fhall findthem, I fay, noble, and mott admi- 
rable Works of Gov. For, as the famous Natu- 


ral Hiftorian, Plimy (1), prefaceth his Treatife of 


Shop to work upon obfequions Matter. Whereas, faith 


he, in thefe fo fmall, and as it were no Bodies, what 
Footfteps of Reafon, what Power, what great Perfection — 


is” 
he Ae ae i ' “yA = 
(CG) lt magnis Syuiders corporibus, &c. Phin. Nat. Hift. 


4 


mw \ 
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~ Inf: Gs to prevent the Reproach of condefcending ~ 
(as might be thought) to fo mean’a Subjea: Im 
great Bodies, faith he, Nature had a large and eafy 
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is there! Of this having. given an Inftance Oo 
two of theexquifite Senfes,,.and curious Make of 4 


fome Infeds (2), he then goes on, We admire, - — j 
faith he, the turrigerous Shoulders of Elephants, the a 
lofty Necks and Crefts of others ; but, faith he, the INa~ 
ture of things is never more compleat than in the leaft 

things. For which Reafons he intreats his Rea- | 
ders (as [do mine) that betaufe they Sighted many of : 
the things themfelves which he took Notice of, they 4 
would not. therefore difdainfully.condemn his Accounts of = 
them, fince, faith he, in the Contemplation of Nature 
nothing ought to feem [uperfluons. : ie “7 
Thus that eminent Naturalifthath made his 
own, and my Excufe too; the Force and Verity . 
whereof will farther appear by what I fhall fay 
of thefe Animals; which (as defpicable as they 4 
have béen, or perhaps may be thought) we fhall 

find as exquifitely contrived, andcurioufly made 
for that Place and Station they bear in the World, 
as any other Part of the Animal World. For if 
we confider the innumerable Variety of their = 
Species, the prodigious Numbers of Individuals, ° 
the Shape and Make of their little Bodies, and = 
at bed every ‘te 


(2) Ubi tot fenfus collocavit in Culice ? & funt alia difu 
minora. Sed ubi Vifum in eo pretendit : Ubi Guftatum appli- 
cavit ? Ubi Odoratum inferuit 2? Ubi vero truculentam illam 

? portione maximam vocem ingeneravit ? gua fubtilitate Pen~ — ty: 
nas adnexuit? prelongavit Pedum cruva ? Difpofuit jejunamt — 
Caveam, uti Aloum?. Avidam Sanguinis, &P potifimum hu- ~ 
mani fitim accendit? Telum vero perjodiendo tergori, quo {pi 
culavit ingenio? Atque ut in capact, cum ceri nom polit ex- 

~tlitas, ita veciproca geminavit arte, ut fodiendo acuminatum 
pariter forbendoque fiftulofum effet. © isos Teretini ad perfo- hy gn 
randa Robora cum fono tefte dentes afirit 2 Potifimumguse * — 
ligno cibatum fecit : Sed turrigeros, Llephantorum mivamyy 

 bumeros, Taurorumque colla, EP truces in Sutlime jad us, Ti. 


grium vapinas, Leonum jubas, cum rerum nainva tufi want 
i Gr . 4° ahah Pe ; . isle es Logy & degre’ 
rags quam in: minimis, tora ft. Rit. iibidye |) ee Gels i 
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: every Part thereof, their Motion, their Inftinds, 

2 their regular Generation and Production, and to 
name no more, the incomparable Beauty and 
Luftre ef the Colours of many of them, what 
more admirable and more’ manifeft Demonftrati- 
‘on of the infinite Creator, than even this little - 
‘contemned Branch of the Animal World. But 

let us cake a fhort View of Particulars. — | 


CHAP. HU. 
Of the Sua Pa and STRUCTURE of Infects. 


| E T us begin with the Shape and Fabrick of _ 
their Bodies. Which although it be fome- 
what different from that of Birds, being particu- 
larly for the moft part not fo fharp before, to cut 
and make way through the Air, yet is better a- 
dapted to their manner of Life. For confidering 
thar there is little Neceflity of long Flights, and 
ye that the Strength and Activity of their Wings 
doth much furpafs the Refiftance their Bodies 
; meet with from the Air, there was no great Oc- 
cafion their Bodies fhould be fo fharpened before. 
‘But the Condition of their Food, and manner of 
gathering it, together with che great-Neceffity of 
accurate Vifion by that admirable Provifion made 
a for them by the reticulated Cornea of their Eyes ; 
_  thefe things, I fay, as they required a larger 
~ Room, fo were a good Occafion for the large- 

nefs of rhe Head, andit’s Amplitide before. But — 
for the reft of their Body, allis well made, and 
« nicely poifed for their Flight, and every other of 

Voir eceaonsy 5 = 

And as their Shape, fo the Fabrick and Make of 
their Bodigs, isna jefs accurate, admirable, and 
a del : ) iingu- 
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fingular; not built throughout with Bones,and co= ee 


vered with Flefh and Skin, as in moft other Ani- 
mals ; but covered witha curious Mail ofa mid- 
dle Nature ({|), ferving both as Skin and Bone too, 
for the Shape, as well as Strength and Guard of 
the Bady,, and as it were on purpofg to fhew that 


. the great Contriver of Nature is not. bound up to 


one way only. 


CHAP, Hl 


«Of theEyus and ANTENN2 of Infccts. 
: TT? this laft mentioned Guard we may add 


chat farcher Guard provided in the Eyes and 
Antenng. The Structure of the Eye is inall Crea- 


tures an admirable Piece of Mechanifm ; bur thar 


obfervable in the Eyes of Infea&s fo peculiar, 


thac it muft needs excite our Admiration : fenced 


with it’s own Hardnefs, yea even it’s own accu-' 
rate Vifion is a good Guard againtt external Inju- 


ries; and it's Cornea, or outward Coat all over 


befet with curious, tranfparent, lenticular (1) In- 
| | ~~ Tets, 


(\\) Infe#a non videntuy Nervos babere, nec Offa, nec Spi- 


. nas, nec Cartilaginem, nec Pinguia, nec Carnes, ne Cruftam 


quidem fragilem, ut quedam marina, nec qua jure dicatur 
Cutis: fed media cujufdam inter omnia hac nature corpus, 
&cowPlin. Ni AL rt. ©.4- | 

(1) The Cornea of Flics, Wafps, &c. are fo common an 
Entertainment with the Microfcope, that every bed knows. 
it is a curious picce of Lattice-work. In which this is tex » 
markable, that every Foramenis of a lenticular Nature ; fo 
that we fee Objedts through rhem topfey-turvey, as through : 
fo many convex Glaffes: yea, they become a {mall Telef=’ 
cope, when there is a due focal diftance between them anc 
the Lens of the Microfcope. - | 
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‘' lets, enabling thofe Creatures to fee (no doubt) ; 
very accurately every'Way, without any Inter- 
My val of time.or Trouble to move the Eye towards 
And as forthe other part, the Autenng or Feelers,” 
er whatever thei¢ Ufe may be in cleaning the Eyes, ° 
or other fuch like Ufe, chey are in’ all pro- 
Ye bability agood Guard to the Eyes and Head, in 
Be their Walk and.Flight, enabling them by the - 
Senfe of Feeling to difcover fuch Annoyances, 

, which by their Proximity may perhaps efcape the _ 
Reach of the Eyes and Sight (2), Befides which — 
ERE SOV ; ; by ae inal CORY 

% This lenticular Power of the Cornea, fupplies (as I ima- 

: ~Bine),the place of the Cryftalline, if not of the Vitreous 

i umour too, there being neither of thofe-Humours that I 


: : could ever find (although, for truth fake, I’confefs I have ' 
ri, not been fo diligent as I might in this Enquiry) Butinftead , 
| of Humours and. Tunicks, Limagine that.every. Lens of the 
¥ Cornea, hath a diftin& Branch of the Optick Nerve mini-_ 
ftring to it, and rendring it as fo many diftin® Eyes. So 
that as _moft Animals’ are Binocular. Spiders for the moft | 
patt Odonocular, and fome (as Mr. Willughby thought, Raii 
Hift. Infect. p. 12.) Senocular ; fo Flies, &c., are Multocy- 
lar, having as many Eyes as there are Perforations in their 
Cormee. By which means, as other Creatures are obliged 
to.turn their Eyes to Objects, thefe have fome or other of © 
their Eyes fae placed towards ObjeGts nearly all round 
them: Thus particularly, the Dragon, Ely (Libella] the 
ereateft part of whofe Head is poflefied by its Eyes: which 
is.of excellent ufe to that: predatious Infect, for the ready 
{ecing and darting at {mall Flies all round it, on which it 
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7h 42) It is manifeft, that Infedts clean their Eyes. with their 
Mba _ Forelegs, as wellas Antenne. And. confidering, that ag. 
be - they walk along, they are perpetually fecling and fearch-._ 
—— ing’before them with their Feelers, or Antenna ; therefore I 
Gi « ‘am aptto think, that befides wiping and cleaning the Eyes, 
ax the Ufes there named may lie ak Ae For as their Eyes 


"ie ate immoveable, fo that no time is required for the turn- 
ing their Kyes to Objects; fo there is no neceflity of the 
Retizia ot Qptick Nerve being browght nigher unto, or J 
: . ; 7 ae ee ga 
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they are a curious Piece of Workmanfhip, andin 
many, avery beautiful Piece of (3) Garnitureto 
PENS Body. Gog iow 7 wil 
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CHAP. IV. ! 
Of the PARTS and MOTION of Infeéts. 


- WRROM the Head pafs we to the Members “ 
- §&' concerned in their Motion, .And here we 4 
_ havea copious Subje@, if L was minded to expa- Ags 
tiate. 1 might take Notice of the admirable Me- 

 chanifm in thofe that creep: the curious Oarsin © 
 thofe amphibious Infeas thac {wim and walk 

(+): the incomparable Provilion madein the ete 

. . oO 


farther off from the Cornea (which would ‘require time) as 
it is in other Animals: but their Corea and Optick Nerve, 
being always at one and the fame Diftance, are fitted only 
to fee diflantial Obje&s, but not {uch as are very nigh: 
which Inconyenience the Feelers obviate, ‘left it fhould be 
prejudicial, in occafioning the Infe& to run its Headagaint 
vany thing. ; he tt ae | 
And that this, rather than wiping the Eyes, is the chief P 
ufe of the Feelers, is farther manifeft from the Antenna of pk 
the Flefb-Fly, and many other Infe&ts, which are fhort, and 
ftrait, and incapable of being bent unto, or extended over oy 
the Eyes: as alfo from others enormoully long, fuch as oe 
_ thofe of the Capricorni or Goat-chafers, the Cadew-Fly, and Dh 
-divers others, both Beetles and Flies. i 
(3) The lameliated Antenne of fome, the clavellated of 
others, the neatly articulated of others, the feathered and 
divers other forms of others of the Scarab, Papilionaceous, 
- Gnat, and other Kinds, are furprizingly beautiful, when 
_ viewed through a Micrcfcope. And in fome, thofe Antenne 
diftinguifh the Sexes, As in the Grats—kend, all thofe with — 
Tufts, Feathers, and Brufh-horns, are Males ; thofe with ° 
fhort, fingle fhafted Antenne, are Females. —— i 
» (1) All the Families .of Hydrocanthari, Notonetti, &ty 
have their hindmoft Legs made very eae with commo~ 
Re " B 3 
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Safety, by the help of their Webs (5), or fome 


other 


f 


dious Joynts ‘flat, and Briftles on each fide to wards the 
end, ferving for Oars to {wim 3 aad then nearer the Body, 
are two ftif Spikes, to enable, them to walk when Occa- 
fion is. , } +) tee tir ' 
(2) I might here name divers Flies and other Infe&ts, who 


| _ befides their fharp, hooked Nails, have alfo skinny’ Palms 


to their Feet, to enable them to ‘ftick on Glafs, and other 
{mooth Bodies, by means of the preflure of the Atmofphere. - 


But becaufe the Example will illuftrate another work of | 


Nature as well as this, I fhall chufe a fingular piece of Me- 
chanifm in one of the largelt forts of Aydrocanthari. Of 
thefe there are: two forts, one largeft, al] black, with A7- 
zenne handfomly embofled at the ends.. The other fome- 
what leffer, hardly fosblack, with capillary Antenne ; the 
Forehead, Edges of the Vagine, andtwo Rings on the Tho= 
vax, of attawny Colour. The Female hath Vaging prettily 
furrowed; the Male fmooth. But that whichis moft to 
our purpofe in this Male, isa Flap, or hollowifh Cap near 


“the middle Joynt of the Fore-legs: which when clap’d on 
“the Shoulders of the Female in Coitu, fticks firmly there 


fon; after the manner as’ I have feen Boys carry heavy 


‘Stones with only a wet piece of Leather clap’d on the top 
sof the Stone. Shims TAL 


¢ 


+ (3) Thus Grajboppers and Crickets have brawny ftrong 
Thighs, with long, flender, but ftrong Legs, which enable 


‘them to ledp with great Agility and Strength. 

* (4) Lhave wondered) to fee -with what great Quicknefs,. 

Art, and Strength, many Vefpe-Ichneumons, Wild Bees, and 
_, Beetles, perforate-the Earth, yea, even Wood it felf: but 

_the moft remarkable Animal inthis way, is the AdoleCricket, 

in Book 4. Ch. 13. Note 17. iy eran wert ae hm 

+: (5) I have with pleafure often feen Spiders dart out their 


Webs, and fail away by the help thereof. For the manner 


of which, fee Mr. Locth, Swipe Vol.2. p. 794. from Dr, 


‘Lifter and Dr. Helfe, who both claimed the Difcovery there- - 
i f koe tp eS . e cee 4K 3 . , #. of ¢ 
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other Artifice to make their Bodies lighter than 


the Ait (6); ‘thefe and 4 Multitude of other fuch = 
ee ae tie “od 
of: and do both feem to have hit thereupon, without any . 


foreknowledge ‘of what cach other had difcovered, as is 
faid in+the laft cited place, and as I more plainly find by 
fome original Letters of Mr. Ray’s, Dr. Lifter’s, and Dr. 


Hulfe's, in my Hands: by which alfo I find the two inge- , 
hious Dottors were very modeft in their Claims, and ver ‘a 
amicable in the matter.’ In one of Dr. Liffer’s to Mr. Ray, 3 
he thinks there is a fair hint of the Darting of Spiders 


in Avif?. Hift. An. L.9. c.39. andin Pliny, L.11.c.24: ‘but 
» for their Sailing, thatthe Ancients are filent of, and he thinks 
it was feen firft by him. And in another Letter, Fan. 20. 
1670, {peaking of the height Spiders are able to fly, he 
faith, Lhe aft Q&ober, &c. I took notice, that the Air was 
very full of Webs, | forthwith mounted to the tap of the higheft 
‘Steeple on the Minfter {in York} and could thence difcern them. . 
yet exceeding high above me. Some that fell, and were in- 
tangled upon the Pinacles, I took and found them to be Lupi; 
which Kind ftldom or never enter Houfes, and cannot be fup-. 
pofed to have taken their Flight from the Steeple. 


{6) Thereare (I imagine) divers Animals, as well as Spi- wit 
ders, that have fome way of conveyance, as little knowr e 
to'us, as that of Spiders formerly was. Thusthe Sevillule, a 


Pulices arborefcentes,and Microfcopical Animalcules of the ftap- 
nating Waters, fo numeroys in them as to difcolour fome- 
times the Water, and maké them look as if they were tin- 
_ged'Red, Yellow, or Green, oreovered with a thick green 
“Scum ; all which is nothing but Animalcules of that Co- 
lour. ‘That thefe Creatures have fome way of Conveyance, 
I conclude, becaufe moft ftagnating Waters are ftock’d with 
them ; new Pits and Ponds, yea Holes and Gutters on the 
tops of Houfes.and Steeples. That they are not bred there 
fEguivocal Generation, every ingenious confidering 
Philofopher will grant ; that they have not Legs for tra- 
velling fo far. is manifeft from InfpeGion: and therefore ] 
am apt to think,that they have fome faculty of inflating their 
Bodies or darting out Webs, and making their Bodies buoy- _ 
‘ant, and lighter then Air ; or their Bodies, when dry, may 
be lighter than Air, and fo they can fwim from place to > *° 
‘place; or the Eggs of fuch as are oviparous, may be light +. . ey 
enongh to float in the Air. But then the Viviparous (ag 
‘my late ingenious Friend, Mr.Charles King, fhewed meé the 
Pulices aquat. arberef, are; tacle I fayy ean’t be this way . 
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376 Parts and Motion of Infects. Book VIII. — 
like things as thefe I might, I fay, rake No- 
_. thee of, as great Evidences of the Infinite Crea- 
.  tor’s Wifdom: bur left I fhould be too tedious, I 
will confine my Obfervations to the Legs and 
Wings only. And thefe at firft View we find to 
be incomparably fitted up for their intended Ser- 
vice, not to overload the Body, not in the leaft 
to retard it, but to give it the moft proper and 
convenient Motion. What for Example can be 
better contrived and made for this Service than 
the Wings? diltended and ftrengrhened by the 
fineft Bones, and thefe covered with thefineft and __ 
a lighteft Membranes, fome of them adorn’d witht 
-_- reat and beautiful Feathers (7), and many.of them ~ 
* provided with the fineft. Articulations, and Fold- 

i ings, for the Wings to be withdrawn, and neatly: 
laid upin their Vaging and Cafes, and again rea- 
dily extended for Flight (8). 5 


- 
a 


And 


accounted for. The caufe of .thefe latter Sufpicions was, 
that in the Summer Months I have feen the Pulices arboref, 
and the green Scum on the Waters (nothing but Antmal- 

. ules, as I faid) lye ina manner dry on the furface. of the 
Waters: at which time (as I have fhewn in B.4. ch. 11, 
Note 13.) thofe Animalcules copulate: And perhaps, they 
may at the fame time change their Quarters, and feek out 
new Habitations for their numerous Offspring, as well, as 
themfelves. 

(7) It is well known to all Perfons any way converfant 
in Microfcopical Obferyations, that thefe elegant Colours of 
Moths, and Butierfiies, are owing to neat and well made 
Feathers, fet with great Curiofity and Exa€tnefs in rows, 
and good order. ; ¥ 

(8) All that have Elytra, Scavabs, (who have whole Ely~ 
tra, or reaching to the Podex) or the “Husmuasomzeege, {ttch 
as Earwigs, and Staphylini of all forts, do by a veryscuri- 


aa : ‘ous Mechanifin extend and withdraw their Membranaceous 
ie Wings (wherewith cacy they fly) and it is very pretty 
 . fo fee them prepare themfelves for Flight, by thrufting out, _ 


end unfoldiag their Wings ; and again, withdraw thofe 
tis Shine Whe a ae StH, 
Hey pee ae a didge Mnotdy J OX Fey 
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Chap. IV. Parts and Motion of Infetts. 
And then for the poifing of the Body, and 
_ keeping it upright, and fteady in Flight, itis an | 
* admirable Artifice and Provifion for this Parpofe ; 


in fome, by’ four Wings (9) ;:andin fuchashave 
bue two, by Pointils and Poifes placed under the 


Wings, on each fide the Body. 

And Jaftly; ie is an amazing, thing to reflec: 
upon the furprifing Minutenefs, Arc, and Curio. 

'-firy of the (10) Joynts, the Mufcles, che Ten- | 
dons, the Nerves neceflary to performalithe Mo-: 
tions of the Legs, the Wings, and every other: 

Part. I have ‘already mentioned this in the ~* 

gitrser Animals: but to confider that all thefe. 

ik 2 tae bf things 


ed eeeenennel : = : i - , ’ 
: devas and neatly fold in the Membranes, to be laid up 
 fafely-in their Elyzra or Cafes. For which Service the Bones” 
* are well placed, and the Joynts miniftring thereunto, are 
aceurately contrived for the inoft compendious and commo~ 
dious folding up the Wings. nn rar 
(9) For 0 ain the Body fteady and upright in, 
Flizht, it generally holds true (if 1 miftake not) that aly ee: 
bipennated Infeéts. have Poifes under the hinder part of © 
their Wings, but fuch as have four Wings, or Wings with \2 6" 
Elytra, none. If one of the Poifes be cut off, or one, of = > 
tlie leffer Auxiliary Wings, the Infe& will fly as if one fide _ ia 
overballanced the other, until it falleth on the Ground.* Say. SS 
- if both be cut off, they will fly awkwardly and unfteadily, 
manifefting the. Defeét of fome very neceflary part. Thefe . 
Poifes or Piontells are, for the moft part, little Balls, fet at 
the top of a flender Stalk, which they can move every way 
at pleafure. In fome they ftand alone, in others, (as in the 
whole Hejh-Hy Tribe) they have little Covers or Shields 
under which they lye and move. The Ufe, no doubt, of | 
thefe Poifes, and Secondary lefler Wings, is to poife the Bo- 
dy, and to obyiate all the Vacillations thereof in Flight, = 
_ ferving to the Infe&t, as the long Pole loaden at the ends 
_ with Lead doth the Rope-dancer. ‘4 ee sc can 
(10) As all the parts of Animals are moved by the help Oe 
of thefe:; fo there is no doubt but the minutett Animals " 
have fuch like Parts. But the Mufcles and Tendons of fome 
of the larger Infects, and fome of the |efley too, may be feen 
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378 ~—- Particular Motion of Infects. Book vil, 
things concur in minute Animals, even in the ~ 
{malleft Mite, yea the Animalcules, that (with- 
out good Microfcopes) efcape our Sight ; to con- 
fider, I fay, that thofe minuteft Animals have all 
the Joynts, Bones, Mufcles,Tendons and Nerves, 
neceflary to shat brisk and fwift Motion chat ma- 

; ny of them have, is fo ftupendous a piece of cus 
rious Art (11), as plainly manifeftech the Power. 
and Wifdom of the infinite Contriver of thofe ini- 
-mitable Fineries, But having named thofe mi- 
nute Animals, why fhould I mention only aay 
one Part of their Bodies, when we have in thac 
little Compafs a whole and compleat Body, as» 
--- exquifitely formed, and (as far our Scrutiny can . 
x poflibly reach) as neatly: adorned as the largelt 
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(11) The minute Curiofities and inimitable Fineries, ob- 
fervable in thofe leffer Animals, in which our beit Micro- 
{copes difcover no Botch, no rude ill made Work (contra- 
ry to what is in all artificial Works of Man) do they not 
far more deferve our Admiration, than thofe celebrated 
pieces of humane Art? fuch as the Cup made of a Pepper- 
Corn, by Ofwald Nertinger that held 1200 little Ivory Cups, 
all gilt on the Edges, and having each of them a Foot, 
and yet afforded room for 400 more, in the Ephem. Germ, 
T.1. Addend. ad Obf. 13. Such alfo was Phaethon in a Ring, 
which Galen thus refle&ts upon, when he {peaks of the Art 
and Wifdom of the Maket of Animals, particularly fuch as 
are {mall, Quanto, faith he, ip/am minus fuerit, tanto ma- 
jovem admirationem tibi excitabit , quod declarant Obifices 
cum in corporibus parvis aliquid infculpant : cujus generis eft 
quod nuper quidam in Annulo Phaetonta quatuor equis inve- 
Gum feulpfit. Omnes enim equi frenum, os, &P dentes ante | 
viores habebant, &c. And then having taken notice, that 
the Legs were no bigger than thofe of a Gnat, he fhews 

that their Make did not come up to thofe of the Gnat, as 
alfo, faith he, Adajoradhuc alia quedam effe videtur artis ejus, 
«qui Pulicem condidit, Vis atque Sapientia, quod, &c. Cum 
igitur Avs tanta in tam abjettis animalibus appareat,—— 
ss Guantam ejus Vim ac Sapientiam in praftantioribus ineffe pu- 
tabimus 2? Galen. de Uf. Part. L.17. ¢. 1, fin. . ‘ 
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Chap. VI. Parts and Motion of Infects. = 979 
Animal, Let us confider that there we have Eyes, = 
_aBrain, a Mouth, aStomach, Entrails, and eve- 


ry other part of an Animal-Body, aswellas Legs, 


and Feet; and’that all chofe Parts have each of, 
them their neceflary Apparatus of Nerves, of 
various Mufcles ; and every other Part that other 
Infedéts have ; and that.allis covered and guarded 
witli a well-made Tegument, befet with Briftles, 
adotned with neat Imbrications, and many other 
Fineries. And laiftly, let us confider in how little 
Compafs all this Are and Curiofity may lie, even 
ina Body miany times lefs chan a {mall Grain of 
- Sand (12), fo that the leait Drop of Water can 
contain many of them, and afford them alfo fuffi- 
' Cient Room todance anid frisk about (13). | 
Having furveyed as many of the Parts of In- 
feéts as I care to také notice of, I fhall inthe 
next place fay fomewhat of their State, and Cir- 
cumftances of Life. Andhere I fhall take notice 
only of two things, which have been only hin- 
ted at before, bute will deferve more particular 
Confideration here, as being Ads of a wonderful 
Inftin&, namely, Their Security of themfelves 
againft Winter; and their {pecial Care of prefer- 
ving their Species. | | 
CHAP, 
Ay ma due on 


(12) It will in fome Meafure appear, how wonderfully 
minute fome Microfcopical Animalcules are, by what 
follows in the next Note. But becaufe more particular Ex- 
amples.would be endlefs, Ifhall»refer to the Obfervations — 
of Mr. Leuwwenhock, and others, in the Philof: Tranf. and 
elfewhere. oa” 
(13) It is almoft impoflible, by reafon of their perpetual 
_ Motion, and changing Places, to count the Number of the | 
Animalcules, in only a drop of the green Scum upon Wa- ” 
ter; but I guefs I have fometimes aun not fewer than 190 
frisking about ina Drop no bigger thana Pin’s head. But 
in fuch a Drop of Pepper-Water, a tar greater. Number , 
thefe being much lefs than thofe. / «) 
| : : Ae i 
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The SacacxryY of Infeéts to fecure themfelves 
| againft Winter. . | | 


Y T is an extraordinary A& of Inftin@ and Sa- 
gacity obfervable in the generality of the In- ~ 
fe&-Tribe, that they alltake careto fecure them- © 
felves, and provide againft the Neceffities of — 
Winter.. That when the Diftreffe3 of Cold and — 
Wet force them, they fhould retire to warm and — 
dry Places of Safety, is not {trange; but ic is a 
prodigious Act of the infinite Confervaror’s Care 
to enable fome to live in a different kind of In- 
fect-ftate ; others to live, as without Aion, fo 
without Food ; and others that a& and eat, to 
lay up in Summer fufficient Provifions againft 
the approaching Winter. Some, I fay, liveina 
different State. For having fufficiently fed, nou- 
rifhed and bred up themfelves to the Perfection 
of their Vermicular, Nympha-flate, in the Sum- 
_ mer Months, they then retire to Places of Safety, 
Me and there throw olf their Nympbz, and put on 
their Aurelia or Chryfalis-fate for all the Winter, 
in which there are no Occafions for Food. This 
‘is the con{tant Method of many Families of the 
Infec- Tribe (1). vine is 


But 
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(1) It would be endlefs to enter into Particularshere, bes 
eaufe all the Papilionaceous, Flefh,and Ichneumon-Fly Tribes, - 
“ae and all others that undergo the Nympha and Aurelia-ftate, 

_ © betweenthat.of the Ege and Mature={tate, (which are very 
. BUmerous) appertain to this Note. Fora Sample therefore 
only, I fall take what fome may think a mean one, but. if 
eonlidered, deferves ous Admiration, and that: is the faga+ 
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city of the White-Butterfly Caterpillar, which having fed it 
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But for others that move and ad, and need B. 
Food, it is a prodigious Inftint and Forefight the - 
Creator hath imprinted on them to lay up fuffici- a 


ent Food in Summer for the Winter’s(3) Neceffi- 


felf its due time,thenretires to places of Security.I have feen,. 
great Trains of them creeping up the Walls and Pofts of 
the next Honfes,. where, with the lelp of fome,Cobweb- 
like Filaments, they hang themfelves to the Ceilings, and 
other commodious Places, and then become Aurelie ; itt 
which State and Places they hang fecure from Wet and Cold; 
till the Spring and warmer Months, when they are trani- 
mitted into Butter-Flies. iy ns ae ta eb 
(2) I fhall not name any of the particular Species of In= 
fets which live inthis ftate, becaufe they are very nume- 
rous, but only remark two Things obfervable in their Sa- 
gacity in this Matter : 1. That they are not driven by ftrel$ 
of Weather to their Retirement, but feem as naturally. to 
betake themfelves thereto, as other Animals do to. reft and. 
fleep. For before the approach ‘of cold Weather, towards 
the end of Summer, we may fee fome kinds of them flock- 
ing together in great-numbers within Doors (as Swallows 


-do a little before they leave us) as if theywere making 


ready for their Winter's reft. 2. That every Species be~ 
takes it felf to a proper convenient Receptacle ; fome un- 
der the Waters to the bottoms of Ponds ; fome under the 
Earth, below the Frofts; fome under Timber, Stone, €%c. 
lying onthe ground ; {ome into hollow Trees, or under the | 
Bark, or in the Wood ; fome into warm and dry Places 3 
and fome into dry alone. ane fs Bamaedy Mikio 
(3) There are not many Kinds that thus provide their 
Food before-hand. The moft remarkable, are the Anfand, ‘ 
the Bee; concerning the firft of which, Origen hath this Res 
Mark, viz. De folertia Formicarum, venture hyemi.mature = 
 profpictentium, fibique invicem fub onere feffis fuccurrentinm 5 
quodque fruges arrofas condunt, ne rurfus enafcantur, fed per 
SR / A A Mata iC ait AUN, 
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ties and Occafions. And it is very pretty to fee 


With what unwearied Diligence all Hands are at 


work for that Purpofe, all the warmer Months. 


Of this thé Holy Scripture it felf gives us an In- 


flahce in thé dnt, calling that litle Animal ex- 
ceeding wife, Prov. 30-24. And the Reafon is v. 25. 
The Ants are a People not firong, yet they prepare their 
Meat in the Summer. And therefore Solomon fends 
the Sluggard to this little contemptible Creature, 
to learnt Wifdom, Forefight, Caré, and Diligence; 
Prov. 6. 6; 7, 8. Go to the Ant, thot Sluggard, comfi- 
der-her Ways, and-be-wife: which having.no Guide, 
Over{eer, or Ruler, provideth her Meat in the Summer, 
and gathereth her Food in the Harveft. 

To this Scriptural Example, give me leave to 
anticipate, and fubjoyn an Obfervation of the far- 
ther great Wifdom of this litcle Creature; and 
that is their unparallelled sreyi, their Tender- 
nefs, Sagacity, and Diligence about their 
Young (4). ‘Tis very diverting, as well as ad- 

mira~ 


annum alimento fint, non ratiocinationem Formicarum in cau- 
fa debemus credeve, fed almam matrem Naturam bruta quo=- 
gue fic ornantem, ut etiam minimis addat fua quedam inge- 
nia. Orig. cont.Celf. L. 4. . wheat 

But as for Wa/ps, Hornets, Humble-Bees, and other Wild= 
Bees, Ve(pa-Ichnenmons, and divers others that carry in Ma 
terials for Nefts and Food ; this is only for the Service of 
their Generation, for hatching their Eggs, and nourifhing 
their Young, not for Supplies in Winter: For they all for~ 
fake their Nefts towards Winter, and retire to other Quar+ 
ters, living (1 conceive) without Food all that time. 

(4) Hos vermiculos [Formicarum Ova vulgo vocatos], i#- 
evetlibili sogyn & cura Formica educant, fummam@ue dant ope~ 
vam, ne vel tantillum, quod {pectet eorum vermiculorum edu 

<cationem atque nutritionem, omittant: quem in finem fere 
femper eofdem ore civcumportant fecum, ne ulla eos ledat in- 
juria. In mufaeo meo nonnullas iflius generis formicas vitro 
terra vepleto conclufas cum Vermiculis iftis adfervabam: ibé 


non fine jucunditate {pettabam, quo terra fieret in fuperficie 
ae ie i pe: cal ficcior 
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mirable to fee, with whac Affe@ion, and Care. 
they carry about their Young in their Mouths; _ 
how they expofe themfelves to the greateft Dan- 


gers, rather thari leave their Young expofed, or 
forfaken ; how they reniove them from Place to 


Place in their little Hills; fometimes to this Pare, 


-fometimes to that, for the Benefit of convenient 


“~ — ey 


Warmth, and proper Moifture; and then again 


withdraw, and guard them againft Rain, and 


Cold. Now that this great Wifdoth which the 


this little Animal, is owing only to the Inttin@, 


Thought, and Forecaft, is an AG of the Animat 


- 


Scriptures» attribute unto, and is difcernible in 


or Infufions of the great Confervator: of . the 


World, is evident, becaufe either this Wifdom, 


e 
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ficcior, eo profundius Formicas cum foetibus fuis provepere :. cum 
wero aquam adfunderem, vifu mirificum erat, guanto affedu, 
quanta folicitudine, quanta [Meyn omnen in eo collocarent ope 


“tam, ut foetus fos ficciore &% tuto loco reponerent. Sepits vidi, 


cum aliquot diebus uqua caruiffent, atque cum affufo tantille 
aqua tervam illam humedavrem,.e veftigio a Formicis factus 
Sues co loci fuiffe allatos, quos ibi diftinde con{piciebam moveri 
atque fugere humorem. M 

culos ipfe educarem, at femper conatum fefellit eventus ¢ neque 
ipfas Formicarum Nymphas alimenti jam non indigas unquant 
Sine ipfis Formicis potui fotu artificiali excludere. J. Swammerd.. 


_-Epilog. ad Hift. Infect. p.153. 


Sir Edward King, who was very éutiots in exartining the 


' Generation of Ants, obferves their great Care and Diligence. 
_¥. About their Sperm, or, true Eggs; which is a fine white) 


Subftance like Sugar, which they diligently gather together 


‘into an heap when fcattered ;.and on which they lye in 


Multitudes, (I {uppofe, by way of Incubation.) -2.-I-have 


obferved, faith he, in Summer, that in the Morning they 


Dring up thofe of rheir Young (call’d Ant-Eggs) towards. 


_the top of the Bank: fo thar you may from 10 in the’ Mor 


; 


1 " . 5 
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‘Bing, until 5 or 6 Afternoon, find them near the Top — 


for the moft parton the South fide the Bank. But towards’ 


7 or 8 at Night, if it be cool, or likely’to rain, you may 

dig a Foot deep before you cai find them. Philof, i 

23. or Lowthorp’s Abridg. V, ey seas 9. | 
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ia it felf, or of {ome other Being that. hath Wifdom.. 
But the Animal being irrational, ‘tis impoffible ic. 


can be it’s own Ac, but mutt be derived, or re- 
ceived from fome wife Being. And Who! What 
can that be, but the infinite Lord, Confervator 
and Governour of all the World ? 


iQ A ABOVE 
Of the Care of INSECTS about their You NG. 


WA HE other notable Inftin& Iam to treat of, 
is the peculiar Art and Care of the Infedt- 
Tribe about the'Prefervation of their Species. 
Here I might fpeak of many things, but I have 
occafionally mentioned divers of them before, 


under fome or other of the general Heads, © 


and therefore fhall fix only upon twq things rela- 

ting to their fpecial Art and Care about the Pro-. 
duction (1) of their Young, which have not been 
fo particularly fpoken to as they deferve. , 
One thing is their fingular Providence for their” 
Young, in making or finding out fuch proper 

Receptacles.and Places for their Eggs and Seedy: 
as that they. may receive the Advantage of a fuffi-. 
cient Incubation, and thar che Young, when pro- 

duced, may: have.the Benefit of proper and fuffi-. 


_ cient Food for their Nurture and Education, tilk 


they 


“(1) The Doftrine of JEquivocak Generation, is at this: 
Day fo fufficiently exploded by all Learned Philofophers, 
that ¥ fhall not enter the Difpute, but take it for granted, 


' that all Animals {pring from other Parent-Animals. If the 


Reader hath any doubt about it, I refer him to Seigneum 
Redi de Gen. Infe#. and Mr. Ray's Wifd. of God, &c. p» 3446, 
See alfo before Book 4.Ch.15.Notele 5 


a 
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they are able to fhift for themfelves. It is admira- 
ble to fee with what Diligence and Care the feveral 


Species of Infe@s lay up their Eges or Sperm in» 
their feveral proper Places: notallin the Waters, © 


in Wood, or on Vegetables; but thofe whofe Subfi- a ; 
ftance is in the Waters,(2.) in the Water ; thofe to 
whom Flefh is a proper Food, in Fleth (3); thofe a 

F Phin re Sieg, Se am 


(2) It would be endlefs to {pecify the various Species of 
Infectts, that have their Generation in the Waters. And 
therefere I {hall onty obferve of them. 1, That their Eggs 
are always laid up with great Cares and in good alice 
Andalfo, 2. Where proper and fufficient Food is. 3. That 
in their Nympha-itate in the Waters, they have parts pro~ 
per for Food and Motion ; and in.many or moft of themy.. 
very different from what they have in their Mature State, 
‘a manifeft Argument of the Creator’s. Wifdom and Provi-« 
dence. For an Inftance, fee Note 1 Riise | te , 

(3) As Seizneur Redi was one of the firft that made it his 
Bufinefsto difcard Anomalous Generation, fo He tryed more 
_ Experiments relating to the Vermiination of Serpents, Flefhy of 
Fifh, putrified Vegetables, and infhort, whatever was com= 4 
monly known to be the Nurfery of Maggots, mote I fay | 
probably, than any one hath dofie.fince.. And in all his: 
Obfervations, he ceniftantly found the Maggots to turn to 
Aureli@, and thefe into Flies. But then faith, Dubitare ce— 
pi, utrum ontne hoc vetmium inicarne genus, ex folo Mufcax 
¢um femine, an ex ipfis putrefacdis carnibusvoriretur, tantoque 
 magis confirmabar in hoc meo dubio, quanto in omnibus genes 
FALONILYUS mmm fepius videram, in carnibus, antequam — 
verminare inciperent, refedifje ejufdem fpeciei Mufeas, cujus 
propage poftea nacebatur. Upon this he tells us, he put Fifh, 
Flefh, &c. into Pots, which he covered clofe from the Flies 
with Paper, and) afterwards (forthe free Air fake) with 
Lawn, whilft other Pots were Jefe open, with fuch’ like he 
 Filefh, &c.in them: that the Flies were very, eager to get’ # 
into the covered Pots: and that they produced not one’ 
Maggot, when the open ‘ones had matiy. Fr, Redide Geners 
a fe . aaa ME TAS ; Ke 
! 5 eee the InfeEts that coine from the Maggots fie mens ue 
- tions, he names Culices: Now fromthe moft critical Obfere = =) 
' yations [have made, I never obfetved any fort of Guat to 
_¢ome from putrified Flefh, Vegetables, or any other thing ‘i 


) 
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to whonv the Fruits(4) or Leaves of Vegetables are 
| ~ Food, 


he taxeth with them. So that either he means by Culex, 

fome Fly that we call not by the Name of Guat; or elfe 
their Guatsin Italy,vary intheir Generation from oursin Ea 
sland.For among above 30, near 4o diftin& Species of Gnats 


that I have obferved aboat the Place where J live, I never 


found any to lay their Eggs in Flefh,Fifh,@c.but the largeft . 
Sort called by Aldrovand, Culices maximi, by Swammer= — 
dam, Tipule tervefives, lay their Egos in Meadows, €%c. uti- _ 
der the Grafs: one of the larger middle fort, in dead Beer, © 
Veaft,, &evlying on the tops, or in the leaks of Beer- 
Barrels, @¥., uind'alb the reft (as fat as ever I have’ obfer= 
ved) lay and hatch in the Waters, as in Note 17. 
The Generation of the fecond of thefe being akin to— 
fome of the foregoing Inftanceés, and alittle out of the way, 
may deferve a Place here. This Gnat lays its Eggs com- 
monly in dead Beer, &c. asT faid, and probably in Vine 
gar, and other fuch Liquors.’ Some time efter which, the 
Maggots are fo numerous, that the whole Liquor ftirreth 
as if it was alive ; being full of Maggots, ui’ lather: fome 
fmallers The larger are the Offspring. of our Gnat ; the 


fmaller, of 4 fmall dark coloured Fly tending to reddifh ; 


frequent in Cellars, and fuch obfcure Places. All thefe 
Maggots tarn to Aurelie, the larger of which, of a Tan= 
Colour, turn to our G#at. This Gnat is of the unarmed — 
Kind, having no Spear in tts Mouth. Ets Head is larger 
thamof the common Gnats ; a longer Neck; _fhort joynted 
Antenna , {potted Wings reaching beyond its flender 4/s 
wus:,it is throughout of a brown Colour, tending to Red, _ 
efpecially in the»Female. The chief difference betweenthe | 
Male and Female, is (as in other Ghats, yea moft In- 
feéts) the Male is lefs than the Female, and hath a flende+ 

ter Belly, and its Podex not fo fharp as the Femalesis. 
_ (4) The Infe&s that infeft Fruits, are either of the [chs 
nenmon=Fly kind, or Phalene. Plums, Peale, Nuts, Sc. 


_ produce fome or other Ichnewmon-Hy. That generated in 


the Piam is black, of a middle-fize, its Body near 3, Inch 


tong, its Zai#not much lefs, confifting OF. Briftles, where- 


with it conveys its Pees into Fruits: its Avtenne, or Horns — 
; its Be/ly longifh, tapering {malt 
towards the Thorax; Legs reddifh ; Wines membranace~ 


chneurnionHy, 


| ous, thin 4: oom clio in #umber 4, which is one Cha» 


ratteriftick of the | 


~~ 


~The 
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Food are accordingly repofited,fome in this Fruit, 


fome on this Tree (5), fome on that Plant (6), — 


fome 


The Peafe Ichneumon-Fly is very {mall, Wings large, 
teaching beyond the Podex; Antenne long; Aluus fhort, 
fliaped Tike an Heart, with the point towards the dAyus: 
it walketh and flieth flowly. No Tail appears as in the 

ormer ; but they have one lieth hidden under the«Belly, 
which they can at pleafure bend back, to pierce Peafe when 
young and tender, and other things alfo, as I have reafon 
to fufpe&, having met with this (asindeed the former too) 


_ in divers Vegetables. 


; Pears and Apples Icould never difeewer "ee thing to breed 
in but only the lefler Pha/eng, about ral ‘yer long, whitifh 


“underneath ; greyifh brown above (dappled with brown 


Spots, inclining to a dirty Red) all but about a third part 
at the end of tae Wings, which is not grey, but btown, 
elegantly ftriped: with wavey Lines of a Gold-Colour, as 
if Gilt. Its Head is fmall, with a Tuft of whitith brown 
Down inthe Forehead ; Antenne {mooth, moderately long, 
The Aurelia ot this Moth is fmall, of a yellowifh brown. 

know not what time they require for their Generation 


out of Boxes: butthofe I laidup in dugu/t}*did not become _ 


Moths before Fune following, |” gece 
- (6) There are many of the Phalene and Ichneumon-Fly 
Tribes, that have their Generation on the Leaves, or other 


- Parts of Trees'and Shrubs, too many to be here reckoned up. 
‘The Oak hath many very beautiful Phalene, bred in it’s 
convolved Leaves, White, Green, Yellow, Brown {pot= 
ted prettily, and neatly dappled, and many more befides ; 


and it’s Buds afford a Place for Cafes,\ and Balls of various 


forts, as fhali be fhewn hereafter ; it’s Leaves expanded _ 
minifter to the Germination of globular and other fphero- ) 


 idal Balls;:and flat Thece, fome like Hats, fome like Burts” 


: 


tons excavated inthe middle, and divers other fuch like: 
Repofitories, all belonging to the Ichneumon-Fly kind. 


And not only the Oak, but the Maple alfo, the White-thorn; _ ‘ 
the Briar, Privet, and indeed almoft every Tree, ‘and — 


Shrub. . 


(6) And as Trees and Shrubs, fo Plants have their pect 


Afpect, on the Leaves of Nettles 5 36. alfo doth avery beau- 


liar Infe&ts, The White-Butterfly lays it’s voracious Off-' 
{pring on Cabbage-leaves ; a very beautiful reddith ocellas 
tel one, it’s no lefs voracious black Offspring of an horrid . 
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Birds (7) ; fome inthe Hair of Beafts (8) ; fome 


V, Lowe. Abvidg. V. 3. p. 998) 6 0 | 
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fome on another, and another: but conftantly 
the fame Family on the fame Tree, or Plant, the 
moft agreeable tothat Family, And as for others 
that require a conftant and greater Degree of 
Warmth, they are accordingly provided by the 
Parent-Animal with fome Place in or about the 
Body of other Animals ; fome in the Feathers of 


= 


tifal {mall greenifh Ichueumon-Fly in Cafes on the Leaves 1 


of the fame Plant: and to name no more (becaufe it would 


be endlefs) the beautiful Ragwort-A4oth, whofe Upper= 


‘Wings are brown, elegantly {potted with red, and Under- 


Wings are red, edged with brown; thefe, I fay, provide 


Plant. : 


Shape, Size, &c, For Figures and Defcriptions of them, I 
fhall refer’ to Seigneur, Redi of Infeéts: See alfo Miifers L, 


2. c, 23. Thefe Lice lay their Nits among the Feathers o 


for their beautiful golden-ring’d Eruce upon the Ragworts _ 


(7) Many, if not moft fort of Birds, are infefted with a — 
- dittin@ kind of Lice, very different from one another in 


the re{pective Heresy syne they are hatched and nourifhed ; 


and as Arifotle fait 


_ (8) And as Birds, fosthe feveral forts of Beafts have their 
peculiar forts of Lice; all diftin& from the two Sorts infe- 


would. deftroy the Birds, particularly : 
Pheafants, ’ if they did not duft their. Feathers. Loco infer. iq 


fting Man, Only the.A/s, they fay, isfree, beeaufe our Saviour — 
rodeupon onc,as fome think: but I prefume itis rather from ~ 


4 re Paffage in Pliny,L.11. c.33. or rather, Avift. Hift. Animal, © 


.3-c. 31. who faith,, Musbus pilus eff, non carent eodem — 


[Pediculo] excepto Afino, qui non Pediculo tantum, verum 
»etiam Redivio immunis eft.. And a little before, {peaking of 
~ thofe in Men, he fhews what Conftitutions ‘are moft fudjet — 


to them, and inftanceth in. 4/oman the Poet, and Pherecydes 
Syrius that died of the Prbiriafs, or Lowfy- Difeafe, For — 


hath this Obfervation; Animadverterunt noftrates|\——— ubi 


Afoves infulas a tergo,reliquerint; Pediculos  confeftim onmes 
_ babefcere, atque ubi eas veviferint, iterum innumeros alos 


_ which foul Diftemper, if-Medicines are defired, Afouffet de 
- Infed. p. 262. may be confulted. Who in the fame page — 


fubito oviri. Which Obfervation isconftrmed by Ds. Stubbs, _ 
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in the very Scales of Fifhes (9); fome in the 
Nofe (10); fome in the Flefh (11) ; yea fome oy 
the 


s. - vet eneperr been eT 


(9) Fifhes, one would think, fhould be free from Lice, 
by reafon they live in the Waters, and are perpetually mo-= 
‘ving in, and’ brufhing through them: ‘but yet they have 
their Sorts too, ee Or ak 
Befides which, I have frequently found great Numbers of 
long flender Worms in the Stomachs and other Parts of 
Fith, particularly Cod-Fifb, efpecially fuch as are poor: . 
which Worms have worked themfelves sg inte the 
Ceats and Flefh,fo that they could not pe e gotten out, 
So Aviftotle faith of fome Fifhes, Ballero & Tilloni Liumbri- 
cus innafcitur, gui debifitat, &c.. Chalets vitio infefiatur dir0, 
ut Pediculi [ub Branchiis innati quam multi interimant. ‘Hitt. 
An L. 8.2.26. ' : | ee Maine oH 
~ Coy OF Infe&ts bred in the Nofe of Animals, rhofe in the 
Noftrils of Sheep are remarkable. I have my {elf taken ot 
not fewer at a time than 20 or 30 rough ibe Sa a- 
mong the Laminz of the Noftrils, But I coul never hateh 
any of them, and fo know not what Animal they” proceed 
fom : but Thave'ho great doubt, they are of the Ichnen- 
‘mon-Fly Kind ; and not improbably of that with a- long, 
“Tail, called Tizfeta, whofe three Briftles feem very) edimmo-~ 
dious for conveying its Eggs into deep Places.. Rese rys 
**T have alfo fen a vole whitifh Maggot, above 2 Inches 
within the Intefinum reffum of Horfes, firmly adhering 
thereto, that the hard Dung did not rub off. I never could a 
eae them to Perfeftion, but fulpe& the Side-Ey proceeds a 
cc cet Se eta ame piel} 
(11) In the Baeks of Cows in the Summer-Months, there 
ate Maggots generated, which in Effex we call Wornils : 
which are fir only a {mall Knot inthe Skin, and I fuppofe 
“po other thin an Egg laid there by fome Infeét. By degrees 
‘thele Knots prow hipaet’ -and, contain in them a Maggot, 
ing ina purulent Matter: a AS to be as large as the 
_‘-énd of one’s ‘Finger, and may be fqueezed out at 3 Hole 
_ ‘they have always open: they are round ‘and ig bes of 
a disty white. | With my utmoft Endeavours and Vigilance, 
- [could never difcover the Animal ee into ; but as 
. they are fomesyhat like, fo may be the fame as thofe inthe. 
So Pees ok Ce a ae ig oe a lone we «pelea t aa PATE Nt tei ig ae 
- « In Perfiathere are very long flender Worms, bred in the 
Legs, and othe? Parts of Men’s Bodies, 6 or 7 Yards long. ; 
~ Tn Philof Tranf, Mx. Dent, and Mr, Lewis, relate divers 
Examples of Worms taket out of the Tongue, Gums, Nofe, 
OE a ll sae cacdat at i oe 4 and 


ij, 
"ou, 
Pe 
Ae) 
4 
‘} 
iia 
ite 
as ell 
i oe 
Wy 
i 
; Pi 
‘ 
. ay 
“Na 
4 
; 
au 
; 
a 
+ ee 
fe 
4 s 
‘ 4 
iy ae 
¥ dua | 
. 


Cee ear. = 
~ ie wo pi 


“ib gine ide ree ea a a ana et ~ = 


Ow 


oe ‘ " > of : y i ‘ Ser & 
PRA Te 0 Lae te gon Sr eee ey ‘ x rl so 


390 0 Infect s Care of their Young: Book VII. 4 
the very Bowels (12); and inmoft Receffes of — 
7 pl Ba Py a aig Fol . the 


/ 


and other Parts, by a Woman at Leicefer, which they were 

_ Eye-witneffes of. Thefe and divers others mentioned in 

the Tranfadions, may be feen together in Mr. Low#thorp’s 

Abridg. Vol..3..p: 1326 _ ; sd Bn 5 

Narrat mibi vir fide dignus —— Cafp. Wendlandt —— 
fe.in,Polonia puero cuidam ruftico duorum annorum Vermicu= 
lum album e palpebra extraxiffe, ———. magnitudinis Eru-, 
Can Similem fere huic cafum mihi [Schulzio] & 
D. Segevo narravit hoc Anno 1676. éhirurgus nofter Ant. Stat~ 
lender, qui cuidam puero ex Aure extraxit Vermiculum talem, 
gualis in nucibus avellanis perforatis latitare folet, fed paulo 
majorent, coloris albiffimi ; alteri minores 5 ejufdem generis fimi- 
iter. ex Aure + omnes aliquot horas fupervixerunt —— Ver- 

: amiculos adbuc viventes oculis noftris vidimus. Ephem. Germ. 

T.2. Obf. 24. ubi Vermiculi Icon. Many other Inftances 

may, be met with in’ the fame Tome, Obf. 147, 148, 154. 

i. he Wane in Deer are mentioned often among ancient 
“Writers. Ariftotle faith Sudanygs wkeves mdvTes ¥xwow, ev Ty 
gapann. Cayres, Ke They [Deer] all have live Worms in their 
‘Heads ; bred under the Tongue, in a Cavity near the Verte- 
bra on which the Head is placed ; their Size not left than of 
the largef? Maggots ; they ave bred all together, in number 

about 20. Ariftot. Hifte Animal. I. 2. c. 15.0 5. | 


') To.thefe Examples nay be added the Generation of the 


aR _ AchneumonsFly inthe Bodies-of Caterpillars, and other Nym- 
Be phe of Infe&is. In many: of which that I have laid u to 
tbe hatched in Boxes, inflead of Papilios, ‘&e. as I expe ed, 
ie) - Yhave: found a. great nimber of: {mall Ichnzenmon-Flies, 
“whofe Parent-Animal had wounded thofe Nymphe, and 
-datted its Eggs into them, and fo made them the Fofter- 
Mother of its Young... More particulars of this. way-of Ge- 
neration. may be feenin the great Mr. Fr. Willughby’s Ob- 
Aervations in Philof, Tranf. No. 76, But concerning the far- - 
‘ther Generation of this Infe&, I have taken notice of other 
Particulars in other places of thele Notes, 
’ (12).The Animals, ordinarily. bred in the Stomach and 
Guts, are the three forts of Worms called Lati, Teretes, 
“and Afcarides ; concerning which, it ‘would be. irkfome to. 
{peak tin, particular, .and therefore I fhall refer to Monfet, 
- L..2.¢ 31, 32, 33. Dr. Lyon's Anatomy. of them in Mr. 
> Lowthorp's  Abridg. Vv 3s p. 121, Seignu? Redi's Ob/. and 
Myers Chat hhaye waltten. of thems os watt Ipeoigri gt 
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the Bodies of Man and other Creatures\(13)3 
| | | And | 


pais 


And not only Worms, but other Creatures alfo are faid 
to be found in the Stomach: Inftances of which are fo in- 
numerable, that I fhall only fele& a few related by Per- ~ 
fons of the beft Credit. And firft of all, by fome of our 
own Country-men. . Dr. Lifer (whofe Credit and Judgment 
will hardly be queftioned) giyes an account of true Cater- 


pillars, vomited up by a Boy of nine Years old ; and ano- # 
ther odd Animal by a poor Man, Mr. Fe/fop (another very ; 
judicious, curious, and.ingenious Gentleman) faw Hexapods ie 


vomited up by a Girl ; which Hexapodslived and fed for 5, ae 
Weeks. Sée. Lawth. ib. p.135. °° ' ¥ 
“And as to Foreigners, it is a very ftrange Story (but aty i 
_ tefted by Perfons of great Repute) of Catharina Geileria, =, 
_ thatdied in Feb. 1662, in the Hofpital of Altenburg, in Ger 
_ many, who for 20 Years voided by Vomit and Stool, Toads 
and Lizards, &c. Epbemer. Germ. T. 1. Obf. 103: See alfo ~ 
the 109. Obfervation of a Kitten bred in the Stomach, and 
yomited up ; of Whelps alfo, and other Animals, bred in 
like manner, But I fear a Stretch of Fancy might help in | 
fome of thofe laft Inftances, in thofe days when {pontane- Se 
ous Generation was held, when the Philofophers feem to 
hhave-more flightly examined fuch Appearances’ than now 
they do. But for the breeding of Frogs or Toads, or Lax 
certe Aquatice in the Stomach, when their Spawn happe- 
neth to be drank, there is a Story in the 2d Tome of the 
Ephem. Germ. Obf. 56: that favours it; viz. In the Year 
1667, 4 Butcher's Man going to buy fome Lambs in the 
Spring, being thirfly, drank greedily of fome fianding Water, 
which a while after, canfed great Pains in bis Stomach, which 


grew. worfe and worfe, and ended in dangerous Symptoms. At 


laft he thought fomewhat «was alive in bis Stomach, and afe 


ter that, vomited up, three live Toads ;,and fo vecovered big - 

-, former Health... Ro ee BY os ae 
Such another Story, Dr. Sonbait tells, and, avoucheth it ae 
feen with his own Eyes; of one that had a Toad came out ie 


of an Abfcefs,. which came upon drinking foul Water. Obf-- 


3S i Pas va . an ta cs ge 
r] é 3) Not only in the Guts, and in the Flefh,y bute mamy: ae 
‘ether parts of the Body Worms have been difcovered. One 
was voided by Urine, by Mr. Adat. Milford, fappofed to’ ‘R 
Jhave.come from the Kidneys. Lowth, ib. p.. 135. More fuch ¥ 
_ Examples Mozfet tells of, ibid... So the Vermes Cucurbiting : 
_ gfe very common in the Vefiels in Sheeps Livers: and, Dr, ‘ 
Vay : Riek Se Y ee ae San ol : i Lifter | i 
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And as for others to whom none of thefe Methods 

_ are proper, but make themfelves Nefts by Perfo-— 
rations in the Earth, in Wood, or Combs they 
build, or fuch like Ways, ‘tis admirable to fee 
with what Labour and Care they carry in, and 
feal up Provifions that ferve both for the Producti- 


l 


on . 


. Lifter tells of them, found in the Kidney of a Dog, and 
Ae. thinks that the Snakes and Toads, @c. fhid to be found in 
Animals Bodies, may be nothing elfe. Lowth. ib. p. 120. 
Nay, more than all this : in Dr. Bern. Verzafeba’s 6th Ob- 
fervation, there are divers Inftances of Worms bred'in the 
¥ ‘Brain of Man. One,-a Patient of his, troubled with a vi- 
olent Headach, and an itching about the Noftrils, and fre- 
quent Sneezing ; with the ufe of a fneezing-Powder, 
yoided a Worm, with a- great deal of Snot from his Nofe. 
A like Inftance he gives from Bartholine, of a Worm void--. 
ed.from the Nofe of O. W. which he gueffeth was the fa~ 
nike mous Olavs Wormius : another, from a Country Woman 
F of Dietmarjb ; and others in Tulpius, F. Hildanus, Schen+ 
ckius, &c. Thefe Worms he thinks are undoubtedly bred 
an the Brain: but what way they can come from thence, I 
ean't tell. Wherefore I rather think, they are fuch Worms 
a5 are mentioned in Note to, and even that Worm that 
_ wwas a€tually found in the Brain of thé “Paris Girl (when 
opened) I guefs might be laid in the Lamine of the No~ 
ftrils, by fome of the Ichnewmon, ot other Infe&-Kind, and 
might gnaw its way inte the Brain through the Os cribri- 
forme. Of this he tells us from Bartholine, Tandem cum 
. éabida obiiffet, fiatim aperto cranio prefentes Medici totam 
Ss gevebelli fubfptantiam gua ad dextrum verpit a reliquo eovpove 
. fejuntham, nigraque tunica involutam deprehenderunt : bie 
¥ ' tunica rupta latentem Vermem vivum && pilofum duobus pun» 
a ftis fplendidis. loco oculorum prodidit, ejnfdem fere molis cum 
 ., geliqua Cerebri foriiotes qui duarum horarum {pacio fupervixit, 
B, Verzaf. Obf. Medicb PirGur YG,..yiow! “Tao teae BoE S 
 * Bildanns tells us fach another Story, vx. Flins Theod, 
 .genft der Roulen Avunculj mei dinturngnexabatur dolore capi- 
Pome te —~ Deinde febvicula & flertiutatione exorta, ruptns 
oe yeh circa os cribrofum —— EF Vermis wel By 
his Figure of it, the Maggot was an Inch long, and full of 
(Briftles. Fabri Hildan. Cent.1. Obf. 908 ¥ YO" all 
- Galenus Wierus (Phyfician to the Prize: Ful. & Cleve) he 
faith, told him, chat he had at divers times found Worms 
in the Gall-bladder in Pesfons he had opened at Dufeldorp, 
Bh ib. ObG 60, Ds ee a 
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on of their Young, as alfo for their Food and 


Nurture when produced (14). 


The other Piece of remarkable Art. and Care ~ 
about the Production of their Young, is their 


Curiofity and Neatnefs in repofiting their Eggs, 
and intheir Nidification. Radics 

As to the firft of which, we may obferve that 
great Curiofity, and nice Order is generally ob- 
ferved by them in this matter, You fhall always 
fee their Eggs laid carefully’ and commodioufly 
up (15); when upon the Leaves of Vegetables, 


or other Material on Land, always glued thereon | 


with Care with one. certain End lowermoft, and 
with handfome juxta-Pofitions (16). Orifinthe 
Waters in neat and: beautiful Rows oftentimes, 
in that fpermatick Gelatine Matter in which they 


are repoficed, and that matter carefully tiedand 


faftned in the Waters to prevent it’s Diffipation 
(17), or if made to float, fo carefully {pread and 


5 (14) ‘See before Book 4. Chap. 14, Note A 7 
(15) Some Infetts lay BP their 


rays 


dows, little round Eggs refembling fmall Pearl, which’ 


produced fmall hairy Caterpillars, that were very neatly 
and orderly laid. And.to name no| more, the White-Butz 


terfly lays it’s neat Eggs on the Cahbage-leaves in WO wea: 
hide 


der, always gluing one certain end of the Ege to the Lea 


I call them ett becaufe if we view them ina Mi-~ 
ind them very curioufly furrowed, and 


crofcopes we fhall 


handfomely made artd,adorned, ) te 
©. (1) By Teafon it would be endlefs to {pecify the various 

Generation of Infeé&ts inthe Waters, I fhall therefore (be- 
eaufe it is little obferved) take Pliny's Inftance of the Guat, 
a mean and contemned Animal, but 2 notable Inftance of 


Natuges Work, ashe faith, 
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~The firft thing confiderable in the Generation of this 
Infe& is (for the fize of the Animal) its vaft Spawn, being 


‘fome of them above an Inch Jong, and half a quarter dia- 


meter; made to float in the Waters, and tied to fome Stick, 
Stone, or other fixt thing in the Waters, by a {mall Stem, 
er Stalk. In this gelatine, tranfparent Spawn the Eggs are 
neatly laid ; in fome Spawns in a fingle, in fome ina dou- 
ble fpiral Line, running round from end to end, asin Fig: 
9, and 10; and in fome tranfverfly, as Fig. 8. 

Whenthe Eggs are by the Heat of the Sun, and Warmth 
of the Seafon hatched into {mall Maggots, _thefe Maggots 
defcend tothe bottom, and by means of fome of the gela- 
tine Matter of the Spawn (which they take along with 
them) they flick to Stones and other Bodies at the bottom, 
and there make themfelves little Cafes or Cells, which they 
creep into, and out of at pleafure, until they are arrived 
toa more mature Nympha-ftate, and can {wim about here 


' and there to feek for what Food Shey have occafion for ; 


at which time, they area kind of Red-worms above half 


an Inch long, ‘as in Fig. 11. 

' Thus far this' mean ‘Infe& is 2good Inflance of the di- 
vine Providence towards it. But if we farther confider and 
compare the three States it undergoes after it is hatched, 
we {hall find yet greater Signals oF the Creator’s Manage~ 
meiit,even in thefe meaneft of Creatures. The three States 
I mean, are its Nympha-Vermicular State, its Aurelia, and 
Mature-State, all as different as to Shape and Accoutre- 
ments, as if the Infe& was three different Animais. In its 
Vermicilar-State, it is a Red-Maggot, ay I faid, and hath 
2 Mouth and other parts accommodated’ to Food : in its 


\ Unrelia-State it hath no fuch Parts, becaufe it then fubfitts 


without’ Food ; but! in its Adetare, Gnat-State, it hath a 
curious well made Spear, to wound and fuck the Blood of 
other Animals. In its “Vermicvlav-State, it hath a long 


' Worm-like Body, and fomething analogous to Fins or Fea= 


thers, ftanding ‘ereGt ‘near its Tail, and’ running parallel 
with the Body, by means of which refifting the Waters, 
it is enabled to fwim about by Curvations, or flapping its 


Body fide-ways this way and that, as in Fig: 12. 


- Butin its Avrelza-State, it hath a quite different Body, 


‘with a Club- Head (in which the Head, Thorax, and Wings 


of the Gnat' are inclofed) a flender Alous, and a neat finny- 
Tail, ftanding at right angles with the Body, quite con- 
trary to what it was before ; by which means, inftead of 


eafy flapping fide~ways,it fwims by rapid, brisk Jirks,the quite 


“contrary way: as isin fome meafure reprefented in Fig. 13. 


But when it becomes a Guat, no finny Tail, no club Head, 
butall is made in the moft accurate manner for Flight and 


Motion in the Air, as before it was for the Waters, (18) 
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 poifed, as to Swim about with all poffible Artifice. © 
_ And as to their other Faculty, that of Nidifica< 
tion, whether it be exerted by boring the Earth = 
or Wood, or building themfelvesCells (18), or 
fpinning and weaving themfelves Cafes and Webs, . 
it is all a wonderful Faculcy of thofe poor little 
Animals, whether we confider their Parts where- 
with they work, or their Work it felf.. Thus 
thofe who perforate the Earth, Wood, or fuch © 
like, they have their Legs, Feet, Mouth, yea, 
and whole Body accommodated to that Service ; 
their Mouth exaétly formed to gnaw thofe hand- 
fome round Holes, their Feet as well made to 
fcratchand bore (19), and their Body handfome- 
ly turned and fitted to follow. But for fuch as 
build or fpin themfelves Nedfts, their Are juftly 
bids Defiance to the mott ingenious Artift among 
Men, fo much as tolerably to copy the nice Geo- 
metrical Combs of fome (20), the earthen Cells 


a ee 


of others, or the Webs, .Netsand Cafes(21) wo- 
, VEER a: 


(18) See Book 4. Ch.13. Notes 12,13. 

(19) Thus the Mouths and other parts of the Ichueumon= 
Wafps in Book 4. Ch. 13. Note 2. So the Feetofthe Gryl- 
Jotalpa, ibid. Note 17. TS 

(20) See the laft cited places, Note 14. ya iy e 
* (21) Of the textrine art of the Spider,and its Parts ferving = = 

to that purpofe; fee the laft cited Place, Note 21. / rie 

Befides thefe, Caterpillars, and divers other Infects, can 
emit Threads, or Webs for their ufe. In this their Nympha- 
fate, they fecure themfelves from falling, and let them- ae 
felves down from the Boughs of Trees, and other high 
Places, with one of thefe Threads. And in the Cafes they’ — 
weave, they fecure themfelves in their Avreliasflate. 

And not only the Offspring of the Phalena-Tribe, but 

- there are fome of the Ichneumon-Fly kind alfo, endowed with 
this textrine Art. Of thefe I have metwith two forts:onethat,» = 
{pun a Milk white,long,round filkenWeb,as bigasthetopof 
énes Firiger, woven round Bents, Stalks of Ribwort, 4s im alte 


PA 
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ven by others. And here that natural Glue (22) 
which their Bodies afford fome of them to confo- 
lidate their Work, and combine it’s Materials to-~ 
gether, and which in others can be darted out at 


Pleafure, and {pun and woven by them into filk-_ 


en Balls (23), or Webs, I fay,. this fo peculiar, fo 
ferviceable a Material, together with the curious 
Struéure of all Parts miniftering to this textrine 
Power, asmean a Bufinefs as it may feem, is fuch 

) be . as 


Meadows. The other is alump of mény yellow, filken 
Cafes, fticking cotifufedly i, on Pofts, under Cole= 
worts, &c. Thefe Webs contain in them, {mall whitifh. 


Maggots ; which turn toa {mall black Ichnewmon=Hy, with 


tong Capillary: Antenne ; Tan-colouted Legs ; long Wings 
reaching beyond their. Body, with a black Spot near the 


middle ; the Alvus, like an Heart; and in fome, a {mall 
_ fetaceous Tail. Some of thefe Flics were of a fhining bedu—" 


tiful green Colour. TI could not perceive any difference, 

at léaft, not f{pecifieal, between the Flics coming from 

thefe two Produftions. ip Ac nage aceasta 
(22) I have often admired how Wafps, Hornets, Ichnen- 


_ mon Wafps, and other ‘Infeéts that gather:dry Materials for 


building their Nefts, have founda proper matter to cement, 
and glue their, Combs, and line their Cells; which we 
find always fufficiently context and firm. Butin all prox 
bability, this ufeful Material is in theit Gwn Bodies ; as. 
*tis in the Tinea veftivora, Cadew eworm, and divers others. 
Goedart obferves of his Eruca Num. 20.6. that fed upon 
Sallowaleaves, that hac pulveris aut arene inflar commis 


nuit, ac pituitofo guddam fui corporis fucco ita maceravit, ut 


inde accomedatum fubeunde mutatiori inflanti locum fibt 
exfiruxerit.. Domuncula hec a communi Salicum ligno nibil 


differre videbatur, nifi quod lenge effet durior, adeo ut cultro 


wiz difrumpi poffet. : gy ci ie 
(23) An ingenious Gentlewoman of my acquaintance, Wife 


to a learned Phyfician, taking much Pleafure to keep Silk-. 


Worms, had once the curiofity to draw out one of the oval Ca» 
fe, which. the Silk-Worm Spins +—— into all the Silken Wire it 
avas made up of, which to the great Wonder as well of her 
Husband, as her felf, —m—— appeared to be, by meafure, 4. 


great deal above 300 Yards, and yet weighed but two grains 
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Chap. Vie Nidificasion of Infells:’ 


fervator of the World... ite Ee aah 
In the laft Place, there is another prodigious 
Faculty, Art, Cunning, or what fhall I call ic 2 
that others of thofe little Animals have to make 
even Nature it felf ferviceable to their Purpofe, 
and that is the making the Vegetation and Growth 
of Trees and Plants, the very means of the buil- 
ding of their little Nefts and Cells (24); fuch 
| as 


(24) Since. my penning this, I have met with the moft. 
fagacious Adalpighi’s Account of Galls, &c. and find his 
Defcriptions to be exceedingly accurate and true, having” 
traced my felf many ofthe Produftions he hath mentio~ 
ned. But I find Italy and Sicily (his Book de Gallis being 
publifhed long after he was made Profeffor of Mejffinay 


more luxuriant in fuch Produftions than England, at leaft, 
than the parts about Upminfter (where I live) are. For - 


many, if not moft of thole about us, are taken notice of by 


him; and feveral others befides that I never met with Ie 


as may juftly be accounted among the noble De- eh i 
figns and Works of the infinite Creator andCon- 


although I have as critically obferved all the Excrefeences, — ares 


and other morbid Tumors of Vegetables, as is almoft pof+ 


fible, and do believe that few of them have efcaped me. 

As to the method how thofe Galls and Balls are produ- 
ced, the moft fimple, and confequently the moft eafy to be 
“accounted for, is that in the Gems of Oak, which may be 
called SquamousaOak-Cones. Capitula fquamata,in Ma pighi« 


Whofe Defcription not exactly anfwering our Englifh-Cones 


in divers refpefts, I fhall therefore pafs his by, and fhew 
‘only what I have obferved my felf concerning them. 

"hefe Comes are, in outward,appearance, perfectly like 
the Gems, only vaftly bigger: and indeed they are no other’ 
than the Gems, encreafed in bignefs, which naturally ought 
to be pufhed ont in length. The caufe of which Obftru=" 
&ion of the Vegetation is this ; into the very heart of the” 
young tender Gem or Bud (which begins to be turgid in’ 


“Fune, and. to fhoot towards the latter end of that Month, = 
or beginning of the next ; into this I fay) the Parent-Im 
fet thrufts one or more Eggs, and not perhaps withouti 


fome venemous Ichor therewith. This Egg foon becomes 
a Maggot, which eats it felf 2-hittle Cell, in the very heart: 


Oe . 
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as are the Galls and Balls found on the Leaves and 
Branches of divers Vegetables, fuch as the Oak, 
the Willow (25), the Briar, and fome others. 

eet ae oR . Ie Now 


or pith of the Gem, which is the rudiment of the Branch, 
together with its Leaves and Fruit, a8 fhall be hereafter’ 
fhewn. Thé Branéh being thus wholly deftroyed, or at 
leaft, its Vegetation being obftructed, the Sap he was to. 
nourifh it, is diverted to the remaining parts of the Bud, _ 


which are only the fcaly Teguments ; which by thefe 
_ omeans grow large and flourifhing, and become a covering 


to the Infect-Cafe, as before they were to the tender Branc 
and its Appendage. f 
The Cafe lying within this Cone is at firft but {mall, as, 
the Maggot in¢luded in it is, but by degrees, as the Maggot 
increafeth, fo it grows bigget to about the ftze of a large 


| White-Peafe, long and round, refembling thre fhape of a 


{mall Acorn. | : i 
The Infeg it elf, is (according to the medern Infe&tolo- 

_ gers) of the Ishnexmon-Hy kind: with four Membranaceous 
Wings, veaching a little beyond the Body, articulated Horns, 
a large Thorax, bigger than the Belly ; the Belly fhort and 
conical, much like the Heart of Animals: the Legs partly 
whitifh, partly black. The Length of the Body from Head 
to Tail, about 3, of an Inch ; its Colour, a very beautiful 


fhining Green, in fome tending to a dark copper Colour. . 
Figures both of the Cones, Cafes, and Infe&s, may be feen 
among Malpighi’s Cutts of Galls, Tab. 13.and Tab. 20. Fig., 
72; which Fig. 72. exhibits well enough fome others of 
the Gall-Infeds, but its Thorax is fomewhat too fhort for 
ours. ; ; ; 
(25) Not only the W iHew, and fome other Trees, but. 
Plants alfo, as Nettles, Ground+luy, &c. have Cafes produ- 
ced on their Leaves, by the Intettion of the Eggs of an. 
Ichneumon-Fly. 1 have ERs thofe Cafes always to grow 
in, or adjoyning to fome Rib of the. Leaf, and their Pro- 
dugtion I conceive to be thus, viz. The Parent-InfeG, with, 
its ftiff fetaccous Tail, terebrates the Rib of the Leaf, when _ 


- tender, and makes way for its Egg into the vey Pith or 
_- Heart thereof, and probably lays in therewith, tome pro- 


‘per Juice of its Body, to. pervert the regular vegetation o 

it. From this Wound arifes a fmall Exerefcence, which 
{when the Egg is hatched into aMaggot) grows bigger and 
bigger as the Maggot itcréafes, {welling on cach’ ae 


Chap. VIE Nidiffcation of Infetts, mee. 


_ Now this is fo peculiar an Artifice; and fo fat 
out of the Reach of any mortal Underftanding, 
Wit, or Power, that if we confider the Matter, 
with fome of it’s Circumftatices, we muft needs 


perceive manifeit Defign, and that there is thé 


Concurrence of fome great and wife Being, that 
hath from the Beginning taken Care of, ahd pro= 
vided for the Animal’s Good. For which Reafon, 
as mean as the Inftance may feem, I might bé 
 €xcufed, if I fhould enlarge upon it’s Particulars: 
_ But two or three Hints fhall fuffice; ~.. m 
___An the firtt Place ’tis certain that the Formation 
of thofe Cafes and Balls is quite beyond the cun- 
ning of the Animalitfelf; butit is the AG part= 
ly of the Vegetable, and partly of fome Virulen= 
cy, or what fhall I callit, in the Juyce, or Egg 


~ 


_or both repofited on the He See by the Parent= 


irulency is various 


_ Animal (26); And as this 3 
RP Se gh Ne _. accor- 


~ 


_ Leaf between the. two Membranes, and extending it {elf 
_ into the Parenchymous part thereof; until it is grown ag 
_ big as two Grains of Wheat. In this Cafe, lies a fmall 

_ white rough Maggot ; which turns to an Aurelia, and af- 

_ terwards to a very beautiful green finall Ichneumon-Fly.. , 

_ . @6) What I fulpeGed my felf, L.find confirmed by Mal2 
_ pighi, who in his exa& and. true Defcription of the Fly bred. 
_ in the Oaken Galls, faith, Non fat fuit naturé tam miro avo 
tificio Terebram, feu Limam condidiffe ; Jed inflitto vulnere, 
wel excitato foramine infundendum exinde liquorem intra Tes 


ye 


= 


_ vebra frequenti lime, vivente animali, gutte aliquot diaphanié 
bumovis effiuunt. And a little after, he confirms. by ocu= 
- lar Obfervation, what he imagined . before, wiz. Semel prope 


_ Funii finem vidi Mufcam, qualem fupetins delineavi, infiden- 


_ tem quercine gemma, adhuc gerininanti ; havebat etenim fo- 
_ Siolo fiabili ab apice hiantis gemma erumpenti : &? convulfo in 
arcum corpore, terebram evaginabat, ipfamque tenfam im= 
 mittebat ; &* tumefatto ventre civca tevebva radicem tumo— 


” if : De lan \ pecan : : eat 
vem excitabat, quem. interpolatis vicibus remittebat. In folio, 
igitur, avulfa Mufca, minima & diaphana repevii ejecta 


Ges, fimillima its, que adhuc in tubis fuperetant. Non Vicnit. 
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tebram condidit : quare frata per tranfoerfum mufcarum tem 
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according to the Ditference of it’s Anithal, fo is 


the Form and Texture of the Cafes and Balls ex- 


cited thereby ; fome being hard Shells (27), fome 


render Balls (28), fome Scaly (29), fome Smooth | i 
SOLER BOD 


; Somewhat like this which Malpighi faw, I had the good 


Fortune to fee my felf once fome Yearsago: And that wasy 


the beautiful fhining Oak-Ball Ichneumon ftrike its Terebra 
into an Oak-Apple divers times, no doubt to lay its Eggs’ 
therein. And hence I apprehend we fee many Vermicles 


towards tlre Outfide of many of the Oak-Apples, which F 


tn were not what the Primitive Infe&s laid upin the — 


em, from which the Ouk«Apple had its Rifé; but fome’ 


_ other fupervenient, additional Infetts, laid in after the _ 


Apple was grown, and whilft it was tender and foft. 

» (27) The Aleppo=Gas, wherewith we make Ink, may be 
#eckoned of this Number, being hard, and no other than Cafes: 
of Infeéts which are bred in them: who,when come to Matus. 
fity, gnaw their way out of them ; which is the Caufe of 
thofe Tittle Holes obfervable in them. Of the Infects bred 


in them, fee Philof: Tranfad. No. 245. Of this Numberalfo — 


are thofe little {mooth Cafes, as big as large Pepper=Corns, a 


omit clofe to’ the Ribs under Oaken-Leaves, globous, 
ut flattifh; at firf€ touched’ with a blufhing Red, after— 


wards growing brown, hollow within, and an hard thin © 
1 . . . . cy 4 i x ra 
Shell without. In this lieth commonly a rough’ white 


Maggot, which becomes a little long winged, black keb-~ 
weumon-Fly, that eats a little Hole in the Side’ of the Gall, 
and fo gets out. | 


(28) Fora Saniple of the tender Balls, T fhall choofe the’ 


ete Ball, as round and fome as big as {mall Musket> — 


> 


Bullets, growing clofe to the Ribs, under Oaken-Leaves, 
of a greenifh yellowifh Colour, with a blufh of Red; their 


$kin {mooth, with frequent Rifings therein. . Inwardly it | , 


are very foft and {pongy ; and in the very Center is a Cafe 


with a white Maggot therein, which becomes an icbneumon= 


Fly, not much unlike the laff. As to-this Gall, there is 
one thing I have obferved fomewhat peculiar, and I may 


fay providential, and that is, that the Fly lies all the Winter’ » 


in thefe Balls in its: Infantilesftate, and comes not to its: 


Maturity till the followin Spring. fn the Autumn and © 


Winter thefe Balis fall down with their Leaves to the’ 


Ground, and the Infe& inclofed in them is’ there fenced ~ 


“— 


again the Winter Froftsy partly by other’ Leaves falling: 
| . ee ae a 


? 


~ 
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(30), fome Hairy (31), fome Long, fome Round, 
| fome 


pretty thick upon them, and efpecially by the thick Pa4 


tenchymous Spongy Walls, afforded by the Galls them= . 


felves. we? ae Ste, 47 

Another Sample fhall be. the large Oak-Balls, called 
Oak- Apples, growing in the place-of the Buds, whofe Ge+ 
neration, Vegetation and Figure, may be feen in Malbpig. 
de Gallis, p. 24. and Tab. 10. Fig. 33, &c. Out of thefe 
Galls, he faith, various Species of Flies come, but he names 
only two, and they are the only two I ever faw come out 
of them: freguenter (faith he) fubnigra funt mufck brevié 
inunita terebra. Inter has alique obfervantur aurea, levi vi~ 
tidit tinSura [uffufe, oblonga pollentes terebfa. Thefle two 


- differently coloured-Flies, I take to be no other than Male 


and Female of the fame Species. T have not obfervyed Tails 
(which are their Lerebre) in all, as Malpight {eems to in 
timate: perhaps they were hid in their Thece, and I could 


not difcover them: but I rather think there were none, 


and that thofe were the Males: but in others, I have obs 
ferved long recurvous Tails, longer than theif whole Bodies. 
And thefe I take to be the Females. And in the Ozk-Apples 
themfelves, I have feen the Aurelie, fome with, fome with= 
out Tails. And I muft confefs, *twas.not without Admi- 
ration as well as Pleafute, that I have feen with what exact 
Neatnefs and Artifice, the Tail hath been wrapt about the 
Aurelia, whereby it i8 fecured from cither annoying the 
Infe&t, or being hurt it felf. 

(29) Sce before Note 24. _ 

(30) Asin the preceding NAEG deed Bie tone teal 
(31) Of the rough or hairy.Exctefcenées, thofe on the 
Briar, or Dog-Rofe, area good ‘Inftance. Thefe Spongiole 
illofe, as Mr.Ray, Galle ramofe as Dr. Malpighi, calis thems 
are thus accounted for by the latter ; Ex copiofis velidiis ovis 
ita tuvbatur affiuens [Rubi] fuccus, ut frrumofa fiant com= 


pluva tubercula fimul confufe congefta, que utriculorum fevie= 


bus, & fibrarum implicatione contexta, ramofas propagines 


_.germinant, ita ut minima quafi fylva appareat. LP uelibet 
propago ramos, bins inde villofos edit. Hine inde, pili. paviter 


érumpunt, &e. eek : 
5. Thefe Balls afe afafe Repofitory to the Infe& all the 
Winter in its Vermicular-State.: For the Eggs laid up, and 


hatched the Summer before, do not come to mature Iofetis 


intil the Spring following, as Mr. Ray rightly obferves-int 
Gat. Cantab. iach | aikhe 
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t'hem to Vesery. 


fome Conical, @c. (32). And in the laft Place, 
ler us add, Thac thofe Species of Infeés. are all 
endowed. with peculiar and exaétly made Parts 
for this Service, to bore and pierce the Vegetable, 


40x The Conclufion. Book VITE: 


and to reach and injecttheir Eggs and Juyceinto — 


the tender Parts thereof. 
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2 The CONCLUSION. 
A ND now thefe things being ferioufly confide- 
4& \red,what'e{s can be concluded than that there 
is’ manifeft Defign and Forecaft in this Cafe, and 
| >; er that 


. ee . — eM ae a ne ra 
As to the Infeds themfelves, they are manifeftly Ichneu- 
mon -Flies, having four Wings, their A/vus thick and large 


towards the Tail ; and tapering up till it is {mall and flen- 
der at its fetting on to the Thorax. But the Alvi-or Bellies — 


are not alike in all, though coloured alike. “In fome the 
are as is now defcribed, and longer, without Tevebre, or 


Tails ; in fome fhorter with Tails: and in fome yet fhor- — 
ter, and thick, like the Belly of the At, or the Heart of 
Animals, as in thofe before, Note 24. But for a farther De~ 
feription of them, I fhall refer to Mr. Ray Cat. Plant. circa 


Cantab. under Rofa fylveft. 


(32) It being an Inftance fomewhat) out of the way, I 
fhall pitch upon it for an Example here, viz. The gouty — 
Swellings in the Body, and the Branches of the Blackberry- _ 
Bujh ; of which Malpighi hath given us two good Cuts in — 
Tab. 17. Fie.62. The Caufe of thefe is manifeftly from the | 


Eggs of infects laid in, whilft the Shoot is young and tens 


der, as far as the Pith, and in fome Places not fo deep: 


which for the Reafons before mentioned, makes the young: 


Shoots tumify, and grow knotty and gouty. 


The Infe& that comes from hence is of the former Tribe, 


4 {mall fhining black Ichneusmon-Hy, about a tenth of an 


Tach long; with oynted red oe Horns, four lon 


Wings, reaching eyond the Body, a large Thorax, re 

Legs, and a fhort, heart-like Belly. They hop like Fleas. 
The Males are lefs than the Females ; are very venereous, 
endeavouring a Coit in the very Box in which they aré 
hatch’d 5 getting: up on the Females, and tickling and 


thumping them with theix Beeeches dnd Horns, te excite — 


7 
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that there muft needs be fome wife Artift, fome 
Careful Prudent Confervator, that from the very 
Beginning of the Exiftence of this Species of 


Animals hath with great Dexterity and Forecatt 


_ provided for it’s Prefervation and Good. For 
what elfe could contrive and make-fuch a Set of 
Curious Parts, exactly fitted up for chat fpecial 
Purpofe: and withal implanc. in the Body fuch 


peculiar Impregnations as fhould have fuch a 


{trange uncouth Power ona quite different Rank 
of Creatures? And laftly, what fhould make the 

Infe@ aware of this it s ftrange Faculty and Power, 

and teach it fo cunningly and dextroufly to em- 
ploy it for it’s own Service and Good ? 
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CHAP. I. 
Of RepTrLes. 


2®AVING difpatched the Infe@- — 
@ Tribe, there is but one Genus of | 
the Land- Animals remaining tobe — 
UAPA (€ furveyed, and that is, thar of Rep- 
eet tiles (1). Which I fhall difpatch in 
alittle Compafs,» by Reafon I have’ fomewhat — 


(1) Notwithftanding I have before in Book 4. Ch. 12. — 
Note 15. taken notice of the Earth-Worm, yet it being 2 — 
good Example of the Creator’s wife andicurious Work 
manfhip, in even this: meaneft Branch’ of the Creation, T_ 


~ Shall fuperadd. a few farther Remarks from Doors Willis | 


and Ty/on, Saith Willis, Lumbricus terveftris, licet vile &P — 
contemptibile habetur, Organa vitalia, necnon & alia vifcera, ~ 


 &° membra divino artificio admiratiliter fabrefada fortitur : 


totins corporis compages mufculorum annularium catena eft, — 
quorum fibre orbiculaves contratie, quemgque annulum, pring — 
waemplun, EP dilatum, anguftiovene €P longiorem reddunt. [This 
Mufele ity Earth-Worms, I find is Spiral, as in a good 
Meafure is their Motion likewife ; fo that by this means 
they can (like the Worm of an Augre) the better bore their 
paffage into the Earth. Their reptile Motion alfo, may be 


_ explained by a Wire wound on a Cylinder, which when flipt 


aif, and one End extended and beld faft, will bring the other — 
wearer it. Sothe Earth-Worm, having Jhot out, or extended 
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Chap. b Of Repliles. gos _ 


amply treated of others, and many of the things 


may be applied here. But there are fome things 


in which this Tribe is fomewhat fingular, which 


Z fhall therefore take Notice of briefly in this 


Place. One is their Motion, which [ have in 
ahother Place (2) taken Notice of to be not lefs 


curious, than it is different'from that of other 
Animals, whether.we confider the manner of it, 
as Vermicular, or Sinuous (3) or like that of the 

Snail 


its body (which is with a wreathing) it takes hold by thofe 


{mall Feet it hath, and fo contratts the hinder part of its Bo- 
‘dy. Thus the curious and Jearned Dr. Tyfon, Phil. Tranf. 
No. 143.] Nam proinde eum portio corporis fuperier elongata, 
& exporredta ad {patium ultevrius extenditur, ibidemque plano 
affigitur, ad ipfum quafi ad centrum portio corporis inferior 
velaxata, &P abbreviata facile pertrahitur. Pedunculi ferie 
Aes per totam longitudinem —Lumbrici difponuntur - 
his quafi totidem uncis, partem modo banc, modo iftam, plano 


afigit, dum alteram exporrigit, aut poft feducit. Supra ovis 


biatum, Probofcide, qua terram perforat, €» elevat, donatur:. 
And then he goes on with the other parts that f. 

View, the Brain, the Gullet, the Heart, the Spermatick 
Veffels, the Stomachs and Inteftines, the Foramina on the top 
of the back, adjoyning to each Ring, fupplying the place 
of Lungs and other parts. Wallis de Anim. Brut. P. 1.¢. 3» | 

(2) In Book 4. ch. 8. 

(3) There is a great deal of Geometrical Neatnefs and 
Nicety in the finnous Motion of Snakes and other Serpents, 
For the affifting in which AGtion, the annular Scales under 
their Body, are very remarkable, lying erofs the Heya 
contrary to what thofe in the Back, aud reft of the Body 
do; alfo as the Edges of the foremott Seales lye over the 
Edges of their Fallowin Scales, from Head to Tail, fo 
thofe Edges run out a little beyond, or over their follow- 
ing Scales ; fo as that when each Scale is drawn back, or 
fet a little upright by its Mufcle, the outer Edge thereof 
{or Foot it may be called) is raifed alfo a little from the 
Body, to lay hold on the Earth, and fo promote and facie 


litate the Serpents Motion. This is what may_ be eafily 


feen in the Sloush, or Body of the Serpent-kind. But - . 


ghere is another admirable piece of. Mechanifm, that my 
h preyented my prying 
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406 | Of Reptiles: Book VII. 
Snail (4), or the Caterpillar (5), or the Multipe- 
dous (6), or any other Way, or the Parts minifte- 
# eB ge, PP Siew foe: ; i4 * noe sah S , rm ~ os % wh ring 


Se 
- 


into, and that is, that every’ Scale hath a diftin@ Mufcle, 


one end of which is tacked to the middle of its Scale ; 


the other, to the upper Edge of its following Scale. This 
Dr. Ty/on found ‘in the Rattle~Snake, and I doubt not is in 
the swholeiPribebaae f CC ies ys he ee ae ee a 
* (4) The wife Author of Nature, having denied Feet and 
Claws to enable Snails to creep and climb, hath made them 
amends in a way more commodious for their ftate of Life, 
by the broad Skin along each fide of the Belly, and the un- 


- dulating Motion obfervable there. \ By this ‘latter ‘tis they. 


creep’; by the former, aflifted with the Glutinous Slime 
emitted from the Snail’s Body, they adhere firmly and fe- 
curely to all kinds of Superficies, partly by the tenacity of. 
their Slime, and partly by the A ne of the Atmofphere. 
Concerning this part (which he calls the Swatls Feet) and 


their Undulation. See Dr. Lifter’s Exercit. Anat.1.§.1.and 37. 


“(5) The motive Parts and Motion of Caterpillars, are - 


ufeful, not only to their'Progreffion and Conveyance from 
Place to Place, but alfo to their more certain; eafy ‘and’ 
commodious gathering of Food. ‘For having ' Feet Before 
and behind, they are not only enabled to’go by a kind of 
Steps of their fore and hind Parts, but alfo to climb up 


- Vegetables, and to reach from their Boughs and Stalks for 


- 


Food at a diftance. For which Services, their Feet are very 


nicely'made both before ‘ad behind. “Behind, ‘they have’ 
broad Palms for fticking to, and thefe befet almoft round 
with {mall fharp Nails, to hold and’ grafp what they are 
upon: before, their’Feet are ‘fharp and hooked to draw 
Leaves, &c. to them, and to hold the forepart of the Body, 


whilft the hind-parts are brought up thereto. But nothing ~ 
is more remarkable in thefe Reptiles, than that thefé Parts 
_ and Motion are only temporaty, and‘incomparably adapted 


only to'their prefent Nympha-ftate’, whereas in their Av 
Felia-fiate, they have neither Feet, not Motion, only a Jit= 
tle in their hind-parts: and in ‘their maturé-ftaie, they 
SA Ne and Motion of a flying EInfe&t; made for 

ight: * 3°!» ct re ae a Akos ik. ‘ Ve 

(8) It is a wonderful pretty Mechanifm obfervable in 
the going of Adultipedes, as the Fuli, Scolopendra, &c. that 


on each fide the Body, évery Leg hath its‘Motion, one ve- 


ty regularly following the othet from one end of the Body : 


oO 
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o the other, in-'a-way not eafy to be defcribed in Words 
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Chapt. «Of Reptiles. © Pi) 
ving to it, particularly the Spine (7) and the 4 
-Mufcles co-operating with the Spine, in fuchas 
have Bones, and the Annular and other Mufcles 
in fuch as ave none, allincomparably made for ie 
thofe curious, and I may fay, Geometrical Wind- Me 
inesand Turnings, Undulations, and all the va- 
- rious Motions to be met with in the Reprile Kind. | 

» Another thing that will deferve our Notice is 
the Poyfon(8) that many of this T’ribe are ftocked 
: with 


- q 4 : ‘ nx 
fo that their Legs in going make a kind of Undulation, | 
and give the Body a {wifter Progreffion than one would, a 
imagine it fhould have, where fo many Feet are to take fo 
many fhort Steps. : 
(7) Vertebrarum Apophyfes breviores [unt precipue juxta ca~ 
put, cujus propterea flexus in averfum, €&P latera facilis Vipe~ 
vis eft : fecus Leonibus, &c. —— Incumbit bis Offibus ingens 
Mufculorum minutorum prafidium, tum {pinas tendinum ex— 
ilium magno appavratu diducentium, tum vertebras notifimume 
in diverfa flectentium, atque erigentium. Adeoque illam cor~ 
poris miram agilitatem, non tantum (ut Ariffot.) on wurde 
X xovdlpaideis 51 omaedvaor quoniam faciles ad flexum, & carti- 
_ lagineas produxit vertebras, fed quia etiam multiplicia motus 
- localis inftrumenta mufcules fabrefecit provida rerum Parens 
Natura, confecuta fuit: Blaf. Anat. Anim. P. I, c. 39. de 
Vipera e Veflingio. © . 3 | 
-Lhat which is moft remarkable in the Vertebre [of the 
Rattle-Snake, befides the other curious Articulations] is, — 
that the round Ball in the lower part of the upper Vertebra, 
enters a Socket of the upper part of the lower Vertebra, like as. 
the head of the Os Femoris doth the Acetabulum of the Os i 
[chit ; by which contrivance, as a'fo the Articulation with Ps 
one another, they have’that free Motion of winding their Bo- 
dies any way. Dr. Tyfon’s Anat. of the’ Rattle Snake in 


Phil. Tranf. No. 144. What is here obferved of the Verte~ 
bre of this Szake, is common to this whole Genus of Rep- i 
tiles. Mee att an Sa # 


'(8) My Ingenious and Learned Friend, Dr. Mead, exa- 
mined with his Microfcope the texture of a Viper’s Poyfon, 
and found therein at firft only a Parcel of fmall Salis nim- . 

bly floating in the Liquor ; but in a {hort time the appearance 
was changed, and thefe faline Particles were {hot out inte 
een anvecrediits Feuwity sand Sharpnelsy aye Lone ‘J 


—- 


308 By, Of Reptilese Book IX; 

with, Which Ithe rather mention, becaufe fome 
4make it an Obje&ion againft thedivine Super- 
- inrendence and Providence, as being a thing fo 
far from ufeful (they think) that cis rather mif- 
 ghievous, and deftructive of God’s Creatures. But. 
the Anfwer is eafy, viz. That asto Man, thoi¢ 
. Creatures are not without their great Ufes, parti- 
cularly in the Cure of (9) fome of the moft ftub- 
| , | | 16 born 


“ay » 
- ’ 


ghing like Knots here and there, from which they feemed to 
proceed ; fo that the whole Texture did in a manner reprefent 
a Spiders-Web, though infinitely finer. Mead of Poyfons, p. 9. 
“\Asto the Nature and Operation of this Poyfon, fee the 
fame ingenious Author’s Hypothefis, in his fol. Pages. — 
This Poyfon of the Viper lieth ‘in a Bag in the yc aie at 
the upper end of the Tecth. It is feparated from the Blood 
by a Conglomerated Gland, lying in the anterior. lateral 
part of the Os sige jut behind the Orbit of the Eye: 
Se which Gland lieth a Dut, that. conveys the Poyfon. 
to the Bags at the Tecth. . 
‘The Tecth are tubulated, for the conveyance or emiflion 
of the Poyfon into the Wound the Teeth make: but their 
hollownels doth not reach to the Apex, or Top of the Tooth 
(that being folid and fharp, the better to pierce) but it 
/endsina long flit below: the Point; out of which the Poy; 
fon is emitted. Thefe Perforations of the Teeth Galen faith, 
e Mountebanks ufed to ftop with fome kind of Paft, bes 
fore they fuffered the Vipers to bite them before their 
Spectators. Cuts of thefe Parts, &e. may be feen in the 
laft cited Book of Dr, Adead. Alfo Dr. Tifon’s Anat. of the 
Rattle-Snake, in Philof. Tranfaé. No. 144. , 
-  * (gy That Vipers have their great Ufes in Phyfick, is mas 
| nifeft from their bearing a great fhare in fome of, our beft 
a ‘Antidotes, fuch as Ther:ace Andromachi, and others ; alfo 
; in the Cure of the Elephantiafis, and other the like ftub- 
i born Maladies, for which 1 fhall refer to the Medical: 
“Writers. But there is fo fingular a Cafe in the curious Col, 
leGion of Dr. Ol! Worm, related from Kircker, that I {hall — 
entertain the Reader with it. Near the Village.of Safa, 
about eight Miles trom the City Braectano in Italy, faith. 
he, Specus feu caverna (uulgo La Grotia delli Serpi) duorum 
kominum capax, fiftulofis quibsfdam fordminihus in formam 
eribri perforata. cernitur, ex guibus ingens quadam pie Dias 


ae 
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not, 


born Difeafes : however if they were n 
there would be no Injuftice for God to make 


a fet of fuch noxious Creatures, as Rods and 


Scourges, to execute the divine Chaftifements up- 
on ungrateful and finful Men. And I am. apt to 
think that the Nations which know not God, are 
the mioft annoyed with thofe noxious Reptilessand 
other pernicious Creatures. As to the Animals 
themfelves, their Poyfon is no doubt of fome great 
and efpecial Ufe to themfeives, ferving to the 
more eafy Conqueft, and {ure Capture of their 
ie ao a Prev 


Veris diverficolorum Serpentum, nulla samen, ut dicitur, fing 
gulavi veneni qualitate imbutorum progenies gquotannis pull 
lave folet. In hac fpelunca Elephantiacos, Leprofos, Paralyti- 
‘cos, Arthviticos, Podagricos, &c. mudos exponere folent, qué 


mon halituum fubierraneorum calore in fudorem refoluti, Sere 


pentum propullulantium, totum corpus infirmi implicantium, 
fuctu lintuque ita omni vitiofo virulentogue humore privare 
‘dicuntur, ut vepetito boc per aliquod tempus medicamento,tan~ 
dem perfette [anitati reftituantur. This Cave Kircher vifited 
himfelf, found it warm, and every way agreeable to the 
Defcription he had of it; he faw their Holes, heard a mur~ 
muring hifling noife in them ; but although he miffed fee- 
ing the Serpents (it being not the Seafon of their creeping 
out) yet he faw great numbers of their Exuvie, or Slufs, 


and an Elm growing hard by laden with them, © 


~ The Difcovery of this Cave was by the Cure of a Leper 
poing from Rome to fome Baths near this Place ; who lofing 

is way, and being benighted, hap ened upon this Cave 3 
and finding it very warm, pull’d off hig Cloaths, and be- 
ing wéary and Gd had the good fortune not to feel 
the Serpents about him, till they had wrought his Cure, 
Vid. Mufeum Worm. L. 3. ¢.9. as ’ 

The before commended Dr. Medd, thinks our Phyficiang 
‘deal too cautioufly and fparingly, in their prefcribing only 
{mall Quantities of the Viper’s Flefh, &c. in the Elephan~ 
tiafis, and ftubborn Leprofies : but he recommendeth rather’ 
the ath or Broth of Vipers ; or, a8 the ancient Manner 


was, to boil Vipers, and eat them like Fifh ; or at leaft to 


drink Wine, in which they have been ton infufed, vid. 
: ; ce . 


Riloer 
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410. : The Watery Tobabitants. : ‘Baok IX. 


Prey, which might otherwife be too refty and 
{trong, and if once efcaped, woyld hardly be a- 
gain recovered, by Reafon of their {wifter Mo- 
tion, and the Help of their Legs: befides all 
which, this their Poyfon may be probably of ve- 
ry great Ufe to the Digeftion of their Food. 


q 
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- And.as to the innocuous Part of the Reptile- 
Kind, they as weli deferve our Netice for their 


-. Harmlefinefs, as the others did for their Poyfon. 


For as thofe are endowed with Poyfon, be- 
caufe they are predaceons; fo thefe need it not, 
becaufe their Food is near at hand, and may be 
obtained without Strife and Conteft, the next 
Earth (10) affording Food to fuch as can terebrate, 
and make Way into it by their Vermicular Facul- 
ty ; and the next Vegetable being Food to others 
that can climb and reach (11) or but crawl to it, ~ 


od 
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CHAP. IL : 
Of the Inhabitants of the Wa TERS. ‘ ix! 


¥ Have now gone through that Part of the Ani- 
A mal World, which I propofed to furvey, the 


Animals inhabiting the Land. = As © 


as a es 


we 


(10) That Eavth-worms live upon Earth is manifeft foun 
the little curled Heaps of their Dung cje&ed out of their 


- Holes. But in Philof. Tranf. No. 291. I have faid it is in all 


probability Earth made of rotted Roots and Plants, and fuch 
like nutritive things, not pure Earth. And there is farther 


- geafon for it, becaufe Worms will drag the Leaves of Trees 


into their Holes. . ‘ 

« (11) Snails might be in danger of wanting Food, ifthey 
were to live only upon fuch tender Plants as are near the 
Ground, within thejg Reach only : to impower them there. 


4 


fore to extend their Purfuits farther, they are enabled by. 3 
4 


the means mentioned in Note 4. to ftick unto, and ercep. up, 4 
Bie mo.) Rime 4 
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. fruticefque vivant, in ceelum migrare aguas, animamque her~ 
’ gra ’ 


a “tre Balena quaternim jugerum (i.e. 969 Feet) rifles 200 cat 
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Chap. Il. The Watery Fubabitante “Air 


. As tothe other Part of the Terraqueous Globe, he 


the Waters, and the Inhabitants thereof, not ha- 


ving time at prefent to finifh whatI havedone 


sity 


on that large Subjedt, I fhall quit it, unlefs 1 am 


encouraged to re-affume it, altho’ we have there 
as ample and glorious a Scene of the Infinite 
Creator’s Power and Art, as hath been already 
fet forth on the dry Land. Forthe Waters them- 
{elves are an admirable Work of God.(1), and of 


furveyed : and the prodigious Variety (3), and 
Multicudes of curious and wonderful things ob- 
{ervable in it’s Inhabicants of all-forts, are an in- 
exhauttible Scene of the Creator's Wifdom and 
Power. The vaft Bulk of fome (4), and Pe 

td 


—— 


(1) Befides their abfolute Necefliry, and great Ufe to the 
World, there are feveral Topicks, from phente the Wa- 
ters may be demonftrated to . God’s Work, asthe pote 
fo valt a Part of our Globe ; the placing it therein, an 


giving it Bounds ; the Methods.of keeping it {weet and 


clean, by its Saltnefs, by the Tides, and Agitations BF the 
Winds; the making them ufefultothe Vegetation of P 

and for Food to Animals, by the noble Methods of fweet~ 
ning them ; and many other things befides, which are infi~ 
fted on in that part of my Survey. 

(2) Pliny having named divers Mirabilia Aquaram, to 
fhew their Power ; then proceeds to their Ufes, viz. Eadent 
cadentes omnium terra nafcentium caufa fiunt, prorfus mira 
bili natura, fiquis velit reputare, ut fruges gignantur, arbores 


. Infinite Ufe (2) to that Part of the Globe already — 


ants, * 


bis vitalem inde deferres jufta confeffione, omnes terra quoque 


wires aguarum beneficii. Quapropter ante omnia ipfarum po- 
tentia exempla ponemus. Cunétlas enim quis. mortalium enu-« 
merare gueat 2? And then he goes on with.an Enumeration 


of fome Waters famed for being medicinal, or fome other - 


unufual aes Flin Lgt. ce. t, & 2. 
(3) Pliny rec 


7 


» may be met with in his L. 32. c. 11. but he is fhort in his. 


Account: | . i atl . 
(4) Pliny, L. 9. ¢: 3. faith, that in the Indian Sea there, 
bitovaens 
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ons 176 kinds in the Waters, whofe Names, 
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gta. ss The Water} Inhabitants. Book 1X: 
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digious Minutenefs of others (5) together with. 
the incomparable Contrivance and Struaure of 
the Bodies (6) of all; che Provifions and Supplies 
of Food afforded co fuch an innumerable Compa- 


ny of Eaters, and that in an Element, unlikely. 
one would think; to afford any great ftore of 


Supplies (7); the bufinefs of Refpiration perfor- 
med in a way fo different from, but equivalent 


to what is in Land Anintals (8) ; the Adyuftment. 
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bitorum (i.e. 300 Feet.) And L. 32. ¢. 1. he mentions W hales. 


600 Foot long, and 360 broad, that came into a River of 


Arabia. Ifthe Reader hath a Mind, he may fee his Rea= | 


€5) As the largeft, fo the moft minute Animals are bred in 


the Waters, as thofe in Pepper-water ; and fuch as make. 


the green Scum on the Watefs, ot make them feem as if 
Bhren, and many ofherss 09 807 ease ye Pe a od 
* (6) It might be here fhewri that the Bodies of all. the 
feveral Inhabitants of the Waters are the beft contrived and 
fuited to that Place and Bufinefs in the Waters which is 
proper for them; that particularly their Bodies are cloath- 
ed and guarded in the beft manner. with Scales, or. Shells, 


they are there to perform: that the Centet of phir. (of 
preat Confideration.in that Fluid Element) is always placed 
in the fitteft part of the Body : that the Shape of their Bo= 
dies (efpecially the more fwift) is the moft commodious for 
making way thtough the Waters, and moft agreeable to 
Con eoteat R ales: and many other Matters befides would 
deferve a Place here, were they not too long for Notes,and 
that I fhall anticipate what will be more, proper for ano+ 


‘ther Place, and more accurately treated of. 


(7) See before Book 4. Ch. 11: . Pyce hh: OGY 
(8) Galen was aware of the Refpiration of Fifhes beste 
Branchie. For having faid that Fifhes have no Occaiton of 
a Voice, neither refpire through the Mouth as Land Ani- 


fon why the largeft Animals are bfed in the Sea. L.9.c.2. 


| &%c. fuitable to the Place they are to refide in, the Dangers t 
they may there be expofed unto, and the Motion and Bufinefs, 


mals do, he faith, Sed eartim, quas Branchias nuncupamys,. 


confirucio, ipfis vice Pulmonis eft. Cum enim crebyis ac tenui-= 
bus fovaminibus fint Branchia he intercepta, aevi quidem && 


vapori perviis, fubtilioribus tamen quam pro mole aque, hance — 


quidem extha vepellunt, illd, autem a sida er ir al" : 
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Chap. 1. The Waterydnhabitants. = gte 
of the Organs of Vifion (9) to that Element id 
which the Animal liveth; che Poife (10), the = 
Support (11), the Motion of the Body (12) for- 
wards with great Swiftnefs, and upwards and 
downwards with great Readinefs and Agility, and 
ht ae all 
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Galen. de Uf. Part. L. 6. c. 9. So alfo Piinmy held that Fifhes’ 
py? abit by their Gills, but he faith Aviffotle was of @ 
different Opinion. Plin. L. 9. c. 7. And fo Ariffotle feemsto 
be in his Aif. Animal. L. 8. c.2. and in other Places. And 
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f may addour famous Dr. Needham. See his De form. Fatu, ee 
Ch. 6. and Anfwer to Severinus. ' \ 
_ (a) A protuberant Eye would have been inconvenient for '- 
Fifhes, by hindring their Motion in. fo denfe a Medium as a 


Water is; or elfe their brufhing through fo thick a Me- 
dium would have been apt to wear, and prejudice their 
Eyes. Therefore their Cornea is flat. To make amends for ih 
which, as alfo for the Refraction of Water different from a 
that of the Air, the wife Contriver of the Eye hath made 
"the Cryfalline {pherical in Fifhes, which in Animals living (: 
in the Air is Lenticuldy, and more flat. 
(ie) As I have fhewed before, that the Bodies of Birds 
dre nicely poiled to fwim in the Air: fo are thofe of Fi+« 
fhes for the Waters, every part ofthe Body being duly 
balanced, and the Center of Gravity (as I faid in Note .6.) 
accurately fixed: And to prevent Vacillations, fome of the 
Fins ferve, particularly P ih of the Belly ; as Borelli pro= ae 
ved by cutting of the Belly-fins, which caufed the Fifh te na 
feel to the right and left Hand, and render‘d it unable to 


ftand fteadily in an upright Pofture. oe 
(11) To enable the Fifh to abide at the top, or bottonyy? (7 Sg 
or any other part of the Waters, the Air-Bladder is give = 


to moft Fifhes, which as ‘tis more full or empty, makes the » 
Body more or \efs buoyant. 


(12) The Fail is the grand Inftrument of the Motion of 
the Body; not the Finns, as foine imagine. For which 
reafon, Fifhes are more mufculous and ftrong in that part, 

+ than in all the reft of their Body, according as it is in the 

«motive Parts of all Animals, in the pectoral Mufeles of 
Birds, the Thighs of Man, €&%c. Ln Se > 

Tf the Reader hath a mind fo fee the admirable Method, 


how Fifhes row themfelyes by their Tail, «and other Curi~ 
ities relating to their fwimming, I fhalkrefer him to Borella 


fe mot: Aniny Pat tv gh. 23 particularly to Prop. 213-0 
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my felf in fo large a Province without allorting | 
-as much time and pains to it, as the preceeding “* — 


"elude this Survey. 


wre yh tA eee 


414. The Watery Inhabitants Book 1X, _ 
all without Feet and Hands, and ten thoufand 
things befides ; all thefe things, I fay, do lay be- 


fore us fo various, fo glorious, and withal fo in- 
exhauiltible a Scene of the divine Power, Wifdom 
and Goodnefs, that it would be in vain toengage . 


Survey hath coft me. Pafling by therefore that. 


Part of our Globe, | fhall only fay fomewhat very 
briefly concerning the Infenfirive Creatures, parti. 


cularly thole ofthe Vegerable Kingdom, and fo cons 
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Of VEGETABLES. 


] HE Vegetable Kingdom, alchough 
eo} an inferiour Branch of the Creation, 

exhibits to us fuch ah ample Scené of 
. the Creator's Contrivance, Curiofity, 
, : and Art, that I much rather chufe to 
thew what might be faid, than engage too farin 
particulars. Imight infift upon the great Variety 
there is, both of Trees and Plants provided for all 
“Ages, and for every Ufe and Occafion of the 
‘World (1)3-fome for Building, for Tools and 


Utenfils of every kind ; fome hard, fome fofte; , 


fome tough and ftrong, fomre brittle ; fome long 
and tall, fome fhort and low; fome thick and 
large, fome {mall and flender ; fome for Phyfick 
(2); fome for Food, tome for Pleafure; yea es 

: ‘nel moft 


(1) The fifth Book of Theophraftus’s Hift. Plant. may bé 
here confulted : where he gives ample Inttances of the. va= 
fious Conftitutions and Ufes of Trees, in various Works, &e. 
See-alfo before B, 4. ch. 13. Note 1. 


(2) Invifis quoque herbis inferuit [Natura] remedia 2 quippe 
cum medicinas dederit etiam aculeatii———in quibus ipfes 
_ ~providentiam Nature fatis admivari amplecique non eft; —— 
| . Inde excogitavit aliquas afpedtu bifpidas, tattu truces, ut tana 
- tum non vocem, ipfin Mingentis illas, ratienemque teddentis exs 


audive videamur, ne {2 depafcat avida. Quadrupes, ne procae- 
tes manus rapiant, ne negleffa Vefligia chtevant, ne infideng * 


Ales infringat : his muniendo Aculeis, telifgue armando, renee- 

«Gis ut tuta ac falvm fint. Ita hoc guogue guodin iis odimus, 
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— -atG. ss Anatomy of Vegetables. Book X. 
mott abjec&t.(3) Shrubs, and the very Bufhes and 
Brambles themfelves. the Husbandman. can teltify 
the Ufe of. : ns. 

I might alfo furvey here the curious Anatomy 
and Stru@ure of their Bodies (4), and ie et 
/ admi- 


“4 i 


Ave fome of the Species of Nature noxious? They are alfo 
sfeful. 
ea from the Rapes of Children and Cattle. Doth the Bram-= 
ble cumber a Garden? It makes the better Hedge ? where if it 
‘ehanceth to prick the Owner, it will tearthe Thief. Grew 
Cofmolog. L..3..c. 2. §. 47: i, | 
(3) That the moft abje&t Vegetables, &c. have their ufe, 
and are beneficial to the World, may in fome Meafure ap 
)pear from'the ufe the Northern People put rotten Wood, 
Bae: unto. Sztis ingeniofum modum habent populi feptentrio~ 
males in nemoribuas notturno tempore pertranfeuntes, imo CF 
‘diurvnd, quando in vewistiovibus Aquilonis partibus ante, & 
poft Solfitium hyemale continue noftes babentur. Quique his 
vemediis indigent, Cortices quercinos inguivunt putres, eafque 
collocant certo interfiitio itineris inftituti, wt eorum {plendore, 
quo volucrint, perficiunt iter. Nec folum hoc prafiat Cortex, 
fed & Truncus putvefatus, ac Fungus ipfe Agaricus appella- 

tus, &e. Ol. Mag. Hift. Lez. c. 16. | ie 
To this we may add Thiflesin making Glsfs, whofe Afhes 


Doth a Nettle fling? It is to fecure fo gooda. Mle 


Dr. Merret faith are the beft, vig. the Afhes.of the common — 


avay Thiftle, though all Thifles ferve to this purpofe. Next 
‘to Thiftles are Hop-firings, cut after the Flowers are gathe~ 
red... Plants that are Therny and Prickly, feem to afford 


BOs 


the beft and moft Salt. Merret’s Qbferv. om Auton, Ner.. p> 


(Quid majora fequar? Salices, bumilefque Genifta, 
Aut ille pecori frondem, aut paforibus umbram 


Suficiunt, Sepemaque fatis, &% pabula mellz. Virg. ubi fupr. 2 


- (4) Dr. Beal (who was very curious, and tryed many 
Experiments upon Veretables) gives fome good Reafons to 
imagine, that there is'a dire& Communication between the 
parts of the Tree and the Fruit, fo that the fame Fibres 
which conftitute the Reot, Trunk and Boughsare exten~ 
‘ded into the very Fruit. And in old Horn-beams, I have 
* ‘obferved fomething very like'this ; in many of which there 
‘are divers great and {mall Ribs (almoft like Ivy, only uni- 
ted to’ the Body) running from the’ Root up along’ the 
Outhde of the Body, and terminating im one fingle, Pye: 
Thi ; ‘ J f, we 
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Book X. Anatomy of Vegetables: ang 


ay 


~ admirable Provifion made for the Conveyance of = 


the lymphatick and effential Juyces, for commu 

hicating the Air, as neceffary to Vegetable, as 
Animal Life (5): Imight alfo fpeak of even the 
very Covering they are provided with, becaufe it 

isa curious Work in Reality, although lefs fo in 

Appearance: and much more therefore might f 

furvey the neat Variety and Texture of their 

Leaves (6); the admirable Finery, Gaiety, and 

ot yt 4 ; Fra- 
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few Baughs: which Bough or Boughs {pread again into 
Branches, Leaves and Fruit. See what Dr. Beal hath iri 
Lowth. Abr. Vit. pete. ‘x 

- But as to the particular Canals, and other parts relating 


to the Anatomy of Vegetables, it is too long a Subje& for 
_ this place, and therefore I fhall refer to Seignéur Malpichi’§ 
and | oes Labours in this kind. 

(5) 


én fingulis viventium ordinibus varia, fed analoca, paraverit 
; od >, kay 


inftrumenta, que Pulmones vocamus {and fo he goes on with 


obferving the Apparaius made in the various Genera of Ani& 
mals, and then faith] In Plantis vero, gue infimum anima- 
linm attingunt ordinem, tantam Trachearum copiam & pro- 
dutionem extare par eft, ut his minime Vegetantinm partes 
| ne corticem irrigentur. Plante igitur (ut conjearb 


as eft) cum fint viventia, vifceribus infixa terre, ab bac, few 


potius ab aqua & aere, commixtis & percolatis a terra, Refpi+ 
- vationis fue materiam recipiunt, ipfarumgque Trachee ab has 
litu terra, extremas radices fubingreffo, repléntur. Mal pig. 
‘Op: Anat. Plant. p. 15... re NL. Sie 
Thefe Trachea or Air-Veffels, ate vifible, and appear very 
_ pretty in the Leaf of Scabions, or the Vine, bypulling 
afunder fome of its principal Ribs or great Fibres: be= 
tween which may be ben the Spiral Air-Veffels (like Threads’ 
of Cob-web) a litte unéoyled: a Pipe whereof Dr. Greas 
hath given usin his Anat. Plant. Tab. 51, 52. 
As to the curious coyling, and other things relating to 


the ftruGure of thofe Air-Veffels, I refer to Malpie. p. 14s 


and Dr. Grew, ib, L. 3. c. 3. §. 16, Ge. and L. 4. c. 4. §.. 19%. 
er Mr. Ray, from then fuccinGly, Hif. Plant. L. 1. ¢. 4, | 
- (6) Concerning the Leaves, I fhall note only two or 
. three thins, 1.As to the Fibres of the Leaf, they fand ot 
ia the Stalk in an even Line, but always ia atta or 
sey | Ke oz | Civ 


4 


anta eft Refpirationis neceffitas, & ufus; ut Natura 
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418 Flowers and Seed of V egetibles. Book X. 
Fragrancy of their’ Flowers (7). I ‘might alfo 
\ ea ree i Pant oain- 
Circular Pofture, and their vafcular Fibres or Threads, are 
\i'ge¢ or. 11 Ee reafon of their Pofition thus, is for the more 
erc& growth and gieater ‘Strength of the Leaf, as alfo for 
the fecurity of its Sap. Of all which, fee Dre Grew, Lit. 
c. 4. §. 8. €%e. and L. 4. Part 1.c. 3. alfo Tab..4. Fig. 2. to 
a1,. Another Obfervable in the Fibres of the Leaf, is their 
orderly Pofition, fo 2s to take in an eighth part of a Cir- 
cle, as in Mallows ; in fome atenth, butin moft a twelfth, 
as in Holy-Oak; ora Sixth, as in Sirynga. Id, ib. Tab. 46,47. 
2. The Art in Folding up the Leaves before their eruption 
out of their Gems, &c. is incomparable, both for its: Ele~ 
gancy and, Security, viz. im taking up (fo as their Forms will 
bear) the leaft room; and in being fo conveniently couched, as 
to be capable of receiving pretettion from other parts, or of gi- 
ving it to one anotherwe.¢. Firft, thereis the Bow-lap, where 
the Leaves are all laid fomewhat convexly one over another, 
but not plaited———but where the Leaves are not fo thick fet, 
‘as te fland in the Bow-lap, there we have the Plicature, or 
the Flatslap ; as in Rofe~tree, &e. And fo that curious Ob- 
ferver goes on fhewing the various Foldings, to. which he 
givés the mames of the Dwplicature, Multiplicature, the 
Fore-vowl, Backsrowl, ard) Fre+rowl, or Treble-rowl. Grew. 
ib. Lv1.e. gq. §. 1g: &Fc. To thefe he adds fome others, L. 4, 
Pet.c. 1. §: 9. Confule quogue Malpig. de Gemmis. p.22-Be. 


To thefe curious Foldings,-we may add: another noble © 


Guard by, the interpofition of Fels, &c. of which Dr 
Grew faith, there are about fix Ways; viz. Leaves, Surfoyls, 
Iuterfoyls, Stalks, Hoods and, Mantlings.Grew. ib. and Tab. 
41, 42. Malpig. ibid. ts | 

(7) Inthe Flower may be confidered the Empalement, as 
Dr. Grew, the Calyx, or Periaathium, as Mr-Ray and others, 
call it, defigned to be a Security and Bands to the other 
Betts oh the Flower. Floris velut bafis & fuleimentum eft. 


ay. Hil. Lit. c. 10, Flowers whofe Petela are {trong (cs | 


Tulips) have no Calyx. Carnations whofe Petala are lorg 
and flender. have am Empalement of one Piece : and others, 
fach 4s the Knapweeds, have it confifting of feverak Pieccs, 
and in divers Rounds, and all with a counterchangeable 
refpect to each other, for the greater Strength and Secu= 
rity of themfelves, and the Pefala, &c. they include, 

. The next is the Foliation, as Dr.Grew, the Petala, or Fo- 
liay as Mr. Ray, and others. In thefe, not only the admi- 


sable Beauty and luxuriant Colours are obfervable, but alfo © 
Ih iin ; their 
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Book X. \Flomers'and Seed of Vegetalles. 41g 
dnquire into the wonderful Generationand Make 
of che Seed (8), and the great Ufefulnefs 
of their Fruit, £ might thew thar the Rudiments 
and Lineaments of the Parent- Vegerable, though 
never fo large and f{pacious, is locked up in the 
little Compals of their Fruic.or Seed, though fome 
of thofe Seeds are {carce vifible to the nakedsEye 
(9). And forafmuch as che Perpetuity and Safety 
their curions. Foldings in the Calyx before their Expanfion. 
Of which Dr.Grew hath thefe Varieties, wz. The Clofex 
Couch asin Rofes ; the Concave~Couch, as in Blattavia fiore 
albo: the Single~Plait, as in Peafe-bloffoms ; the Double- 
Plait, asin Blew-bottles, &c. the Couch and Plait together, 
asin Marigolds, &e. The Rowl, asin Ladies Bower : the 
Spire, asin Mallows : and laftly, the Plait and Spire toge- 
Sah as in Convoluulus Dovronicé folio. L. 1. c. 5. §. 6. and 
Tab. 54... . 

As to the Stamina with their Apices, andthe Stylus, (cal- 
led the Attire by Dr: Grew) they are :admirable whether 
we confider their Colours, or their Make, efpecially their 
Ufe, if it be as Dr. Grew, Mr. Ray, and others imagine, 
namely, asa Male Sperm, to impregnate and fruttify the 
Seed. Which Opinion is corroborated by the ingenious 
Obfervations of Mr. Sam. Morland, in Philof. Tranf.No.287. 

Reliqua ufus alimentique gratia genuit [Natura] ideogne 
Secula annofque tribuit iis. Flores vero odorefque in diem gige 
wit: magna (ut palam eft) admonitione. hominum, qua {pe- 
ftatiffime floreant, celerrime marcefceve. Plin. N. H. L. 21. 
On | aul : ft 
($8) As to the curious and gradual: proeefs of Nature in 
the Formation:-of the Seed or Fruit of Vegetables, Cutts 
being neceflary, I. fhall refer to Dr. Grew, p. 45, and 209. 
and Malpig. p. 57.9 
» (9) Vetus eft Empedoclis.dorma, Plantarum femina Ova effe, 
ab iifdem decidua Ineft' in eo {Ovo vel Semine] ver 
fut im cicatrice, non, fola vventis carina, fed eum minima 
tranco affurgentes: partes, Gemma {cilicet, EP infignis vadicis 
Conus, &c. Malpigoib. p. 81. vid, plura in tract. de’ Seaie 
num veget. p. 14. & paflim. abe 
goin Malpichi’s Lif, a Debate may be feen between him 
and! Sejen Tizumphetti, the Provo of the Garden Heated 
whether the whole Plant be adtually ip the Seed? The 
eee : Eeg3  . | Affirmatiyg~ 


‘420 Flower and Seed of Vegetables. Book X. 


‘Affirmative is maintained by A4alpighi, ‘with cogent Ar- 
guments : among which, this is‘one : Non praoccupata men- 
ye, oculis microfcopio armatis, luftret guefo Phafcelorum femi- 
‘nalem plantulam nondum fatam, in qua folia fabilia, bacque 


ampla evidenter obfervabit , in eadem pariter gemmam, nodos, 
feu implantationes varias foliorum caulis deprebendet. Caulem 
‘infienem fibrisligneis, EP utriculorum feriebus wr lst con= 
fpicue attinget.. And whereas S- Lriumphetti ad objected 
‘that wegetatione, metamorphofi, inedia plantas in alias dege~ 
gerare, ut exemplo plurium [conftat] pracipue tritici in loli- 
um, ©P lolii in triticum verf. In anfwer to this (which is 
one of the itrongeft Argumenrs againft Malpighi's Affertion) 
Malpighi replies, nondum certum eft de integritate, & fuc~ 
cel experimenti,nam facienti mibi, EP amicis, triticé metamor= 
phofis non ce ffit.Admiffa tamen metamorphofi, quoniam hac neg~ 
detacuktura,aut vitio falijaut aeris contingit--~ideo ex morbofoy 
&e monfivuofo affettu non licet inferre permanentem fiatum 4 
Natura intentum. Obfervo plantas fylvefives cultura varius 
veddi, &e. 1 have more largely taken notice of Malpighi’s 
Anfwer, becaufe he therein thews his Gpinion about the 
tran{mutation of Vegetables. Vid. Adalpig. Vit. p. 07. 
So Mr.Leewenboek,after his nice Obfervations of an Orange~ 
Kernel, which he made to germinate in: his Pocket,€c. con- 
eludes, ‘Thus we fee, bow fmall a Particle, no bigger than 4 
‘convfe Sad (as the Plant is reprefented) is increafed, &e. @ 
plain Demonftration, that the Plant, and all belonging to it, 
was a&tually in the Seed, in the young Plant, its Body, Root ,&c. 
Philof. ‘Tranf. No. 287: See aif Raii Cat.Cant.in Acer maj. 
from Dr. Highmore, Butin all the Seeds which I have viewed 
except the Adaple, the'Plant appears the plaineft ta the na- 
ked Bye, and alfo very elegant in the Nwx Vomica. oB 
Natura non obfervatmagnitudinis proportionem inter femina 
&9 plantas.ab sifdem ovtas, ita ut majus femen majovem fem 
per producat plantam, minus minorem. Sunt enim im genere 
‘berbarim non panca, quarum femina arborum nonnullarunz 
feminibus non dico équalia funt, fed multo majora. Sic v. g. 


co 


‘Semina Babe, &c. femina Ulmi, &e. multis vicibus magni=. 


tudine fuperant, Raii ubifupra. LZ. 1.¢.13. © * 

'* Filicemi veliquafgue Capillares berbas Semine carere Veteres 
plerique —— prodideve ; quos etiam fecuti fant e Recentiovribus 
‘Ywonnulli, Dodoneus, &o. —-—— Alii e contra, Bauhinus, &e. 
Filices © congeneres Spermatophoras effe contendunt : partim 
guid Hiftoria Creationis Genel. 11.12. &e. —— Hance fenten- 
‘ tam verifimam effe autopfia convincit. Fredericus Ca- 


fus, he faith, was the firft that difcoveréd thefé Seeds, with: 


the help of a Microfcope. And fince him, Mr. WC. hath 
more critically ebierved them. Among othes things ob- 
\ ee ae ° : a Peat id ae ec A a terved 
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Book X. Flowers and Seedof Vegetables. 4zy 
of rhe Species depends upon the Safety of’ the 
Seed and Fruit in a great meafure, I might 
therefore take notice of the peculiar Care the 
great God of Nature hath taken for the Confer- 
vation and Safety hereof: as particularly in fuch 
as dare to fhew their Heads all the Year, how fe- 
curely their Flower, Seed or Fruit is locked up 
all the Winter, togerher wich their Leaves and 
Branches,in their Gems (10),and well fenced and 

| | coves 


ferved by that ingenious Gent. are thefe, Pyxidule feu cap- 
Sule femina continentes in plerifque hoc genus plantis perguam 
exili.gvanuloavene-wulearis-cinerec. plus duplo minores [unt ; 
émo in nonnullis {peciebus vix tertiam quartamve arenule par~ 
tem magnitudine equant,vcficularum quarundam annulis aut 
fafciolis vermiformibus obvolutavum fpeciem exhibentes. Non 
nile ex his veficulis 109 circiter feming continere deprekende, 
bantur. adeo eximia parvitate ut nudo oculo prorfus 
effent inuiftbilia, nec nifi microfcopii interventu detegi poffent. 
Ofmundaregalis, qua aliis omnibus Filicis {pectebus 
101 memes yn tacellit - - vafcula feminalia obtinet equa 
tum reliquis congeneribus magnitudinis ———= quorum im~ 
menfa &P vifum fugiens pavvitas cunt magnitudine planta” 
collata —_.. adeo nullam severe proportionem invenietur, 


| ut tantam plantam etantillo [emine product attentum obfer- 


watorem merito in admivationem rapiat. Ray ibid. L. 3. pags 
132. This W. C. was Mr. Wil. Cole, as he owneth in a Letter 
A ae now in my hands of his to Mr. Ray, of Odob. 18, 
1604. ft ye ey 
(10) Vegetantigm genus, ut debitam magnitudinem Sortian 
tur, & fue mortalitatis jaturam fucceffiva prolis eduétione 
véparet, fiatis temporibus novas promit partes, ub tandem 
emergentes Uteri, recentes edant Soboles.. Emanantes igitur 
a caule, caudice, ramis, CP radicibus novelle bujufmodi pare 
tes, non illico lavate extenduntur,fed compendio quodam coag~ 
mentate intra foli axillam cubantes, non parum fubfiftunt, 
Gemine appellantur, &c, And then that great Man goes on 
to fhew the admirable various Methods’of Nature in repo 
fiting in that little. compafs fo large a part of a T'ree OF 
Plant, the curious Stru€ure of the Gems, the admirable 


Guard afforded them, and the Leaves, Flowers and Seed » 


contained in them, &c. Of which having taken notice be- 
refer to our Author 


Malpigh:, and Dr, Grew, in the Places cited in Note ¢,and 7. 
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covered there wich neat and clofe Tunicks. And 


for fuch as dare not fo co expofe themfelves, wich 


what Safety are chey preferved under the Coyer- 
ture of the Earthin their Root(11), Seed (12), oF 
Fruit, till invited out by the kindly Warmch of 
the Spring! And. when the whole Vegetable, Race 
is thus called out, itis very pretty to obferve che 


Methods of Nature in guarding thofe. infenfitive 


Creatures againft Harms and Inconveniences, by 
making fome (for Inftance) to lie down proftrate, 
oP | and 
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6 Q1ay Ob igthouss and a great many more, probably of 


the far greater number of Perennial Roots of Herbs. as Aram, 


na Rape-Crowfoot, &Kc. it is. very obfervable, that their Root 


is annually renewed, or repaired out of the Trunk or Stalk 
it felf. That istofay, the Bafs of the Stalk continually, 
and by infenfible degrees defcending below the Surface of 
the Earth, and hiding it felf therein, is thus.both in Na- 
ture, Place and. Office, changed into,a true Root. Soin 
Browuwort, the Bafis. of the Stalk. finking down, by) des 
grees, till it lies under ground, becomes the upper part of 
gre Root; and continuing ftill to fink, the next Year. be- 


eomes the lower part ; and the next after that, rots away 5 
a new Addition being ftill yearly made out of the Stalk, as 


the elder Parts yearly rot away. Gyeaw, sid. L. 2. pag. 59% 
ubi plura vid. — "Dey 
~ (12) How fate and’agreeable a .Confervatory the Earth 
is to, Vegetables, more than, any other, is manifeft from 
theinrotting, drying, or being reqadered. infecund in the 


Waters, or the Air ; byt in the Earth, their Vigour is long 


~ 


preferved. Thus Sceds particularly, Mr, Ray thinks fome, 
may probably setain their fecundity for Ten, Years, and o- 
thers lofe it in five; but faith he, In terre gremio latitantia, 
guamvis tot calovis, frigoris, humoris fp) ficcitatis varies 
zatihus: ibidem obnoxia,..diutius tamen (ut puto) fertilitatem 
fuam tuentur, quam ab, hominibus diligentifiime cuftodita 5 
nam ©&P ego & alit.ante me multi obfervarunt Sinapeos vim 
magnam, enatam in aggeribus foffarum cecens fattis, inque 
areis gramineis effolfis,, ubi poft hominum memoriam nulla un 
quam. Sinapecs feges, fuccreverat. Quam tamen non fponte. 
grtam fufpicor, fed efeminibus in terra per tot anuos refiduis 
Bs a te , 3 ‘: pS TRAD ar OF, . 
efiaip proleficis. Ray. Hift, Pl, L. 1.13. 
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and others to clofe themfelves up (13) upon the i 
Touch of Animals, and the moft to fhut up their ’ 
Flowers, their Down (14). or other their like 
Guard, upon the Clofe and Cool of che Evening, 
‘by means of Rain, or other Matcers that may be 
prejudicial to the tender Seed. 4 
* And now to thefe Confiderations relating to the 
Seed, [might add the various Ways of Nacure in 
diffipating and fowing it, fome being for this 
end, winged with light Down or Wings to be 
conveyed about by the Winds; others being laid 
in elaftick fpringy Cafes, that when they burit 
and crack, dart their Seed at convenient diftan- 
ces, performing thereby the Pareof.a good Huf- 
bandman (15); others by their agreeable Tait 
) | _ and 


(13) Plante nonnulla LEfchynomenaVeteribus difte, Recen= 
tiovibus Viva. &P Senfitive & Mimofa-haud obfcura fenfus in= 
dicia produnt : fiquidem folia eaxum manu aut baculo tata, 
& paululum compielfa, pleno etiam “meridie, {plendente Sole, 
illico fe contrahunt ; in nonnullis etiam fpectebus cauliculi tem ; 
neriores. concidunt € velut marcefcunt ; quod idem ab aeve “f 
frigidiore admiffo patinntur. Ray. Hift. Pl. T.1.L. 18 Apps — a 
SS 802 pegs. oe 

(14) I have obferved that many, if not moft Vegetables,do 
expand their Flowers, Down,&c. in warm Sunfhiny Weather, 

and again clofe' them towards Evening, or in Rain, €¥e, 
‘efpecially at the beginning of Flowering, when the Seed, 
is young and tender ; as is manifeft in the Down of Dan- 
delion, and other Downs ; and eminently in the Flowers: 
of Pimpernel, the opening and fhutting of which are the a 
Country-Man's Weather-wifer ; whereby Gerard faith, he, 4 
foretelleth what Weather fhall follow the next day; for joa 
faith he, if the Flowers be clofe fout up, it betokeneth Raim ~~ 
and foul Weather ; contrariwife, if they be fpread abroad, fair 
Weather, Ger. Herb. B.2. ch. 183. | Cisne ee 
- Eft & alia’ {arbor in Tylis} familis, foliofior tamen rofeique, 4 
fovis ; quem noctu comprimens, aperire incipit Solis exortu,” . 
ae leap expandit. -Incole dovmire eam dicunt, Plin. Nat. Hitt, ay 
Be SCO Oe 4 ‘ . ‘ Sa 
(15) So foon as the Seed is vipe, Nature taketh feveral Me 
thods for its being duly Sown : not only in the opening of the : 
(SER ER SC le SO an ae LT Viermg, 
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424 Flowers and Seed of Vegetables. Book X. 
Urerus, but alfo in the make of the Seed it felf. For firft, the 
Seeds of many Plants, which affet a peculiar Soil or Seat, as 
of Arum, Poppy, &ce. ave heavy and fmall enough, without 
further cave, to.fall diretly down into the Ground__—But if 
‘ghey are fo large and light, as to be expofed to the Wind, ‘they 
ave often furnifbed with one ov more Hooks, to ftay them from 


frreyine too far from their proper Place.;——— So the Seeds of 


Avens bave one fingle Hook ; thofe of Agrimony and Goofe- 

rafs, many ; both the former loving a warm bank ; the 
Ps tber: an Hedee forits fupport. Onthe contrary, many Seeds 
are furnifbed with Wines ov Feathers, partly with the help of 
the Wind to carry them, when vipe, from off the Plant, as of 
Ajo, &c.~-—+— and partly to enable them to make their flight 
snore or lefs abroad, that fo they may not, by falling together, 
come up too thick; and that if one {bould mifs a good Soyl or 
Bed, another may hit. So the Kernels of Pine have Wings -——~ 

et [hort ---- whereby the not into the Air, but only flut- 
a sti the Grad Bed shop of Typha, Saatedelicns sd 
moftiof the Pappous kind-+-~ have long numerous Feathers, by 
which they ave wafted every way.--- Again there are Seeds, 
avbich are fcattered not by flying abroad, but by being either 
fpirted, or flung away. The firft of thofe ave Wood-forrel, 
“awbich having a running Root, Neture [ees fit to fow the Seeds 
at fome diftance. Ihe doing of which js effeded by a white 
fiurdy Cover, of atendinous or {pringy nature, ---~ This Co+ 
“ger, fo foon as it begins to dry, burjis: open on one fide, in. an, 
infiant, and is violently turned infide outward ---- and fe 
frartly throws off the Seed. The Seeds of Hartstongue,is flung 
or foot away ++ by the curious Contrivance of the Secd-Cafe, 
asin Codded~Avfmart, only there the Spring moves and curls 
inward, but here outward, vin. Every Seed-Cafe ---- is of @ 
Spherick Figure, and girded about with a fturdy Spring. ---- 
The Surface of the Spring vefembles a fine Screw. ---- So foon 
ag +--~ this Spring is become fark enough, it fuddenly breaks. 
the Cafe into two Halfs, like two little Cups, and fo Gies the, 
Seed. Grew-ib. p. 199. and in Tab. 72. all thefe admirable 
Artifices are handfomely reprefented. tbh 
“| Quin fi quantitas modicta feminum (Filicis,Phylitidis quo, 


que) 2 foliis in fubjefam charta munde-~-- {chedam decutia~ 


fur, detergaturve SP dginde inacervunt converratur, veficularum 
> feminalium pluvimis una difflientibus, &P fioiinvjcem allifis, 
‘aoervulus varie moveri pex partes videbitur, non fecus ac fi Sy-, 
vonibus aut ifiufmodi beftiolis repletus effet ---~ quin fé locus, 
Branguillus fit, aure proxinte admota, crepitantinm interrunt~ 


pendum vafculorum fonitu, ~--- percipietur ; & fi wiicrofcopio. 


chartam oculis oberres, femina per eam undique fparfa, & aad 
potabilem ab aceryo diftantiam projetta comperies. Ray ibid, 
Sega) rey eens ia The 


3 


—— 


and Smell and falutary Nature inviting themfelves 
to be {wallowed and carried about by the Birds, 
and thereby “alfo ‘fertilized by pafling through 


The admirable Contrivance of Nature, in this Plant, is moft 
plain. For the Seed-Veffels being the bef? Preferver of the Seed, 
“tis there kept from the Injuvies of Air and Earth, “till it be 
rainy, evher it is a proper time for it to grow, and then it is 
thrown round the Earth, as Grain by a skilful Sower. ---When 
any Wet touches the End of the Seed Veffels, with a fmart 
Noife, and fudden Leap it opens it felf, and with a Spring 
[catters cts Seed to a pretty Diftance round it, where it svows. 


Dr. Sloane Voy. to Jamaica, p. 150. of the Gentiauella fove: 


ceeruleo, &c. or Spirit-Leaf. 

_ The Plants of the Cardamine-Family and many others 
may be added here, whofe Cods fly open, and dart out 
their Seed upon a fmall Touch of tha Hand. But the moft 
remarkable Inftance is in the Cardamine impatiens, cujus 
Silique (faith Mr. Ray) vel leviter tate alfutum ejaculantuy 
[Semina] imo quod longe mirabilius videtur, ett filiquas nom 
tetigeris, {i tamen manum velut ta@ures proxime admoveas, 
femina in appropinquantem evibrabunt , quod tum Morifonus 


fe fepius expertum fcribit, tum Fobnftonus apud Gerardum ve~ 


‘vum effe afivmat. Hitt. Plant. L..16.c. 20. 


Neither is this Provifion made only for Land Vogt aie 


but ‘for fuch alfo as grow in the Sea, Of which I fhall 
give an Inftance from my before commended Friend 

t..Sloane. As to the Fuci, --~ their Seed hath been difcove~ 
red (and (hewed me firft) by the induftry of the ingenious Her~ 
barift, Mr, Sam. Doody, who found on many of this kind fo~ 
lid Tubercules, ar Rifings in fome Seafons, wherein were lodged 


feveral round Seeds, as big as Muftavd-Seed, which, when 


ripe, the outward Membrane of the Tubercule breaking ,leaveth 
the Seed to float up and down with the Waves. This Seed 
coming near Stones, or any folid Foundation, by means of @ 
Mucilage it carries with it, picks to them, and fhoots forth 
- Ligule with Branches, andin time comes to its Perfection and 
Magnitude. Sloan. Voy. Jamaica p. 50. ‘i , 
But although Mr. Doody had hinted, and conjeGtured at the 
thing, yet the firft that difcovered the Seeds in Fuci, was 
the Deis commended Dr. Tancred Robinfon ; as may. be 


feen by comparing what Mr. Ray faith in his Syebl Stirp. ’ 
i 


Brit. p. 6. with his Append. Hift. p. 1849. Befides which 
Fuci, Mine Dr. tells me, he Ae Ps Veffels and Seed in 
Voralloid Shrubs, as alfo in feveral Fungi, not only in the 
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their Bodies (16); and others not thus taken Care 
be: fel, YG >, , » of 

“Species of Crepitus Lupi, but allo between the Lamelle 
of other Species and in that fubterraneous kind called 

| ‘Truffies, whate Seed and Veffels open in the Cortex, at 

ome Seafons he faith, like that of Mallows in Shape, 

As to the Crepitus Lupi, I have more than once exami- 
med their Powder, with thofe excellent Microfcopes of 
Mr. Wilfon’s make : but the moft fatisfaory View 
Mr. Wilfon himfelf gave me ; by which I found the Seeds 
to be fo many exceedingly {mall Paff-Balls, with round 
Heads, and longer than ordinary, fharp pointed Stalks, as 
if made on purpofe to prick eafily intothe Ground, Thefe 
Seeds are intermixed with much dufty matter, and become 
hurtful tothe Eyes, probably by their fharp Stalks prick~ 
ing and wounding that tender Organ. Rigyrtla 
' (16) The ancient Naturalifts do generally agree,that Adi; 
feltoe is propagated by its Sceds carried about by, and paf+ 
fing through the Body of Birds. Thus Dheophraftus deCauf. 
Plant. L. 2. ¢c. 24. T3 SN ad ms HW oeviswv, &c- Initium 
wero a pafin avium, —— Ouippe Vifco detrato confectoque im 
alveis, quod frigidifinum eft, femen cum excremento purum 
dimittitur, & fatta mutatione aliqua in arbore Stercoris caufa 
pullulat, erumpitque, &c. So alfo Pliny faith, viz. Omnino au 
tem fatuni [Vifcum] zullo modo nafcitur, nec nifi per aluum 
Avium vedditum, maxime Palumbis ac Turdi. Hac eff na- 
tura, ut nifi maturatum jin ventre Avium, non proveniat; 
Plin. N. H.L.16.c. 44. Whether what Qheophraftus and 
Pliny affirm, be conducive to the better fertilizing the 
Seeds of Miffeltoe, I know not ; but that itis not of abfo. 
Fute neceflity, I can affirm upon mine own Experience, ha- 
ying feen the Seeds germinate, even in the Bark of Oak: 
But although they fhot above an Inch, and feemed to root 
in the Tree, yet they came to nothing, whether deftroyed 
by Ants, &c. which I fufpected, or whether difagrecing with 
theOak Tknow not. But I fince find the Matter put out of 
doubt by att Doody, which fee in Mr, Ray's Hift, Plant. 
Abp. p. 1918. x 2 weer 
Cebinens are faid to be fertilized after the fame manner, 
as, Tavernier faith, was confirmed to him by Perfons that 
lived many Years in thofe Parts ; whofe Relation was, The 
Nutmeg being ripe, feveral Birds come from the lflands 

_ foward the South, and devour it whole, but are forced to, 
throw it up again, before it be digefted. That the Nutmeg, 
then befmeared with, a Vifcous Matter, falling to the 
Ground, takes root, and produces a Tree, which would. 
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of; do many of them by their Ufefulnefs in hus 
man Life, invite the Husbandman and Gardiner 
carefully to fow and nurfe them up. 

To this fo fingular a Care about the Propagati- 
on and Confervation of the Species of Vegetables, 
I might add the nice Provifion that is made for 
their Support and Aid in ftanding and growing, 
that they may keep their Heads above ground, 
and not be rotted and fpoiled inthe earth them- 
felves, nor thereby annoy us; but on the contra- 
ry minifter to all their Ends, and our Ufes; to 
afford us Houyfes, Urenfils, Food (17), Phyfick; 
| : | Cloath- 


never thrive, was it planted. Faverm. of the Commod. of the 


G. Mogul. And Monfieur Thevenot, in his Travelsto the fn- 


dies, -gives this Account ; the Tree-is produced after this 
manner ; there is a kind of Birds in the Ifland, that having 
picked off the green Husk, fwallow the Nuts, which ha- 
ving been fome time in their Stomach, they void by the 
ordinary way ; and they’fail not to take rooting in the 
Place where they fall, and in time, to grow up to a Tree. 
This Bird is fhaped like a Cuckow, and the Dutch prohibit 
their Subje&ts under pain of Death, to kill any of them. wv. 
Sir T. Pope Blunt’s Nat. Hift. | 
But Mr. Ray gives a fomewhat different account: Hunc 
fruium [Nucem Mofchatam] varie quidem aves depafcun= 
tur, fed maxime Columbe genus album © parvum, qua debif- 
gente nucamento, illedte fuavitate Macis hunc cum Nuce eri- 
piunt € devovant, nec nifi repleta ingluvie capaciffima fa- 
ginam deferunt. Noftrates ibi_ mercatores Columbis iftis Neut- 
eeters five Nucivoris nomen impofuerunt. Quas autem vorant 
Nuces, poft integras per aluum reddunt. Reddita citins deinde. 
germinant, utpote premacerate fervore Ventriculi. Arbores inde 
nate ceu pracociores, facile fant corruptioni obnoxia, frutium- 
gue ferunt ceteris multo viliorem. €P hdc causa negletum in- 
colis contemptumgue, preter Macin, quem ad adulteranduns 
meliorent adhibent. Ray H.P. L. 27.e 4. ee . 
~"(19) “Arbores blandioribus fruge fuccis hominem mitigavere., 
Ex its recreans membra Olei liquor, virefyue potas Veni: tot 
denique fapores annui fponte venientes : ER menf{e, depugnetur 
| Wetearum canfa eum feris, &P pafti naufragorum corportbis 
“pies expetantur, etiamnum tamen fecunda. Mille diay 
ey | f4ut, 


| 


as The Support of Vegetables. Book. X. 
Cloathing, yea Diverfion too, by the Beauty 
of their Looks, by the Fragrancy of their Smell, 
by creating us pleafane Shades againft che fcor- 
ching Beams of Summer, andskreening us againft 
the piercing Winds, and Cold of Winter (18). 
And is is very obfervable what admirable Pro- 
vifions are made for this purpofe of their Support 
and Standing, both in fuch as ftand by their own 
Strength, and fuch as need the Help of others. In 


fuch as{tand by their own Strength by meansofthe — ” 


ftronger, and more ligneous Parts (equivalent co 
the Bones in Animals) being made not inflexible; 
as Bones ; becaufe they would then be apt to 
break, but of a yielding elaftick Nature, to ef- 
cape and dodge the Violence of the Winds ; A 
we i thas Sey : “by 


funt ufus earhm, fine quibus vita degi non poffit. Arbore fulz 
camus maria, terrafgue admovemus, arbore exedificamus teta, 
Plin. N. H. L. 12.c. 1. | Es alle Bas la ai 
(18) Plantarum Ufus latiffime patet, & in omni vite parte 
éccurrit. Sine illis laute, fine illis commode non vivitur, at 
ec vivitur omnino: Quaecunque ad vittum neceffaria funt, 
quacungue ad delicias faciunt, é locupletiffimo {uo penu abunde 
Subminiftrant. Quanto ex iis menfa innocentior, mundior, 
falubrior quam ex Animalium cade & laniena ? Homo certe 
natura Animal carnivorum non eft ; nullis ad predam & ras 
pinam armis ihftruium, non dentibus exertis CP ferratis, non. 
anguibus aduncis. Manus ad frufus colligendos, dentes ad 
mandendos comparati. Non legimus ei ante Diluvium carnes 
ad efum concefas. At non Vitlum tantum nobis fuppeditant, 
fed & Veflitum, & Medicinam, & Domicilia aliaque adifiz 
cia, &P Navigia, & Suppelletilem, &P Focum, €F Obledax 
menta Senfuum Animique: Ex his navibus odovamenta SP 
Suffumigia parantur. Horum flores inenarvabili colorum. & 
_ Schematum varietate €F elegantia oculos exbilarant, fuavifi< 
_ ma odorum quos expirant fragrantia {piritus recreant. Hornm 
. frudtus guile illecebra menfas fecundas infiruunt, &P languen- 
‘tem appetitum excitant. Taceo vivorem ameenifimum oculis 
amicum, quem per prata, pafcud, dgros, fyluas [patiantibus 
ebjiciunt, fe Umbras quas contra efium & folis ardores prac 
bent. Rays ibe L. 1. c.24. p. Oy ae 
et ck Nis (19), 


Book X.- The Support of Vegetables: 429 
by means alfo of the Branches fpreading hand- 
fomely and commodioufly about, ac an Angle of 
about 45 gr. by which means they equally fill up, 
and at the fame time make an A.quilibration of the 
Top (19). 7 


And as for {uch Vegetables as are weak, and 


not able to fupport themfelves, ‘tis a wonderful 
Faculty they have, fo readily and naturally to 
make Ufe ot the Help of their Neighbours, em- 
bracing and climbing up upon. them (20), and 

| | ufing 


(19) All Vegetables of atall and fpreading Growth feem to’ 


ave a natural Tendency to a Hemifpherical Dilatation, but ze- 


erally confine theit fpreading within an Angle of'gogr. as bex 
_ing the moft becoming and ufeful Difpofition of its Parts and 


Branches. Now the fhorieft way to give a moft graceful and - 


ufeful filling to that Space of dilating and Spreading out, is te 
proceed in frrdit Lines, and to difpofe of thofe Lines, in a Vaz 
riety of Parallels, &c. And to do that in a quadrantal Space, 


&c. there appears but one way poffible, and that is, to forné. 


all the InterfeGions which the Shoots and Branches makey 
with Augiles of 45 gr. only. And I dare appeal to all if it be no€ 
in this manner, almof to a nicety, obferved by Nature, &c. A 


vifeble Argument that the Plaftic Capacities of Matter are Lox 


verned and difpofed by an Allawife and. infinete Agent, the na 
2ive StriFneffes and Regulavities of them plainly joewing from 
of Foff: Shells, Gre, Print. Lond. 1705. pag. 38, 41. 

(20). In Hedera furculi, EP rami binc inde claviculos, quaf 
tadiculas emittunt, que pavietibus, vel occurventibus arboribug 
weluti digitis firmantur, & in altum fufpenduntur. Hujuf= 
mode radicula fubrotundse funt, & pilis cooperinntur ; &P quod 
mivum eff, glutimefum fundunt humorem. feu Terebinthinam, 

Gua avite lapidibus nefuntur & agelutinantur. —— Non mi- 
novi indufiria Natura utitur in Vite Canadenfi, &c. The ad- 
iirable and curious make of whofe Tendrels and their Feet, 
fee inthe illuftrious Author Malpig. de Capreolis, &c. pag. 48. 

Clafpers ave of a compound Nature beteeen that of a Root, 
anda Trunk. Tbeir Ufe is fometimes for Support only ; as im 
the Clafpers of Vines, Briony, &c. whofe Branches being long, 

Slender, and fragile, would fall by their own Weight, and that 


avhofe Hand they come. Account of the Origine and Format». 


~ 


Of theiv Fruit > bat thefe Clafpers taking hold of any thing — 


that 


430 Vegetables that are pecwliarly ufeful. Book X. 
ufing them as Crutches to their feeble Bodies : 
foriie by their odd convolving Faculty, by twifting 
themfelves like a Screw about others ; fome ad- 
vancing themfelves, by catching and holding 
with their curious Clafpers and Tendrels,equivalent 
tothe Hands; fome by ftriking in theirrooty Feet ; 
and others by the emiffion of a natural Glue, 
clofely arid firmly adhering to fomething or othet 
that adminifters fufficient Support’ unto them, — 
All which various Methods being fo nicely accom. # 
modated to the Indigencies of thofe helplefs Ve- 
petables, and mot to be met with in any befides, 
ij~a-manifeft Indication of their being the Con- | 
trivance and Work of the Creator, and that his 
infinite Wifdom and Care condefcends even to 
the Service and Wellbeing of the meaneft, moft 
weak and helplefsinfenfitive Parts of the Creation. 
“Yn the laft Place, tothe Ufes already hinted ar, 
I might add a large Catalogue of fuch among 
Vegetables, as are of peculiar Ufe and Service to 
the World, and feem to be defigned as ‘twere on 
purpofe, by the moft merciful Creator, for the 
good of Man, or other Creatures (|). Among 
; | ie Grain, 


me a 


that is at Hand: which they doby a natural Circumvolution 
avbich they bave (thofe of Briony have a retrograd: Motion a- 
bout every third Circle, in the Form of a double Clafp, fo that 
if they mifs one way, they may catch the other.) Sometimes the 
Ufe of Clafpers is alfo for a Supply, asin the Trunk Roots of 
Ivy ; which being a Plant that mounts very high, and being 
of a clofer and more compact Subftance than that of Vines, the 
Sap would not be fufficiently Jupplied to the upper Sprouts, un= 
jefs thefe affifted the mother Root: but thefe ferve alfo for Sup 
ort too. Sometimes alfo they ferve for Stabiliment, Propaga- 
tion, and Shade : for the firft of thefe ferve the Clafpers of Cu 
cumers . for the fecond, thofe, or rather the Irunk-Roots of 
‘ Chamomil ; and for all three the Trunk Roots of Strawberries: 
Harris Lex. Tech, in verb. Clafpers.. 
bey (i) Vegetables afford not only Food to Irrationals, but 
aldo Phyfick, if it be true which Arij/fotle faith, and after 
Ray , ier hint 
. 


eddie ot 


‘ 


_  muctinibus fiunt clavi, aculei, fubule, quibus perforandis cru- : 


“Grain, I might Name the great Fertility (21) of. 
fuch as ferves for Bread’ the eafy Culture and 
“Propagation thereof, and the Agreement of eve- 
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“Ty Soil and Climate toic. Among Treesand Plants 
I might inftance in fome ‘that feem to-be‘defign- — 


ed as twere on putpofe for almoft every Ufe (22), 
and Convenience ; fonie to’ heal the mott ftubborn 
‘eS | and 


‘him Pliny ; which latter in his 8th Book, ‘ch. 27. fpecifies 
‘divers Plants madé ufe of ag Specificks by divers’ both Beafts 
‘And Birds + ag Dittany by wotinded Deer Célanidine by Stale 
lows, to cure the fore Eyes of their Young, &¢. And if the 
Readér Hatha mid to fee more Inftances of this hature 
‘(many of them fanciful enough) he may confult Adérfenne 
bm Gettef, PagriG3 ge Wyo. hain: , 
_ (21) Seé before Book 4; Chap: it. Note 4. . , 
(22) Planta hee unica [Aloe Americana] inguit Fr, Hevnan- 
‘dex quicquid vite effe potef? neceffarinm praftare facile potef. fe 
effet rebus humanis modus, Tota enim illa lignovum fepiendi= 
rumque agrorum ufiim preftat, caules tignorum, folia vero tess 
ha tegendi imbricum, lancium eorundem neruuli EP fibre euns 
‘dem habent ufum ad linteamina, calceos, &p veflimenta confix 
cienda quem apud nos Linum, Cannabis, Goffipium, &c. E 


_ vibus, macerandi corporis gratia, Indis uti mos erat cum Damos 


‘the fame Dr. Sloane, one of which is made ufe of for Fifh= 
mAh aay KF § ings - 


q 


num vacarent cultui ; itent acicule, acus, tribuli militares, 
roftella idonen petendis [ubteominibus. Pretereae fucco mas 
wanti, cujus evulfis germinibus internis foliifve tenerioribus 
_tultis [Yitlinis] in mediam cavitatem, fillat planta unicaad 
“$9 interdum amphoras (quod ditta eft mivabile) Vina, Mel, A= 
‘cetum at Saccharum pirantur [THe Metheds of which he 
“tells.] Idem fucchs menfes ciet, aluum lenit, Urinam evocat, 
“Renes P Veficam éemundat. E vadice quoque Reftes funt fir= 
‘mifime. Cra ffores folioram partes’ truncufque decotta [ub 
terra edendo funt aptd, fapiuntque Citrea frufta facchare 
condita + giin CP oulnera recentia mir> conglutinat.——— Folia 
guoque alla affetto loco impofita convuulfionem curant, ac do-+ 


~ 


Sores leniunt( pracipue fi fuccus ipfe calens bibatu?) quamvis ab 


Indica profici{cantur lue, Jenfum hebetant atq; torporem indies et 
cunt. Radicis faccus luemVeneream curat apud Indos.D.Palmer. a 


Ray ib, b23. e 7) See alfo Dr.Sloaneé Voy. to Famaica.p.247. 
.There are alfo two forts of Aloe Befides, mentioned by 


a 
2 
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dangerous Diftempers (23), to alleviate and cafe 
the Pains (24) of our poor infirm Bodies al] the 


‘World over: And fome defigned for the peculi-- 
-ar Service and Good of particular Places, either 


to cure fuch Diftempers as are peculiar tu them, 


by growing more plentifully there than elfe where 
25) 3 on elfe to obviate fome Inconvenience 


there 


weer ey re 1 


img-Lincs, Bow-ftrings, Stockins, and Hammocks. Another’ 
ee Leaves. that hold -Rain-water, to which. Trayellers, 


¢-refort to quench their Thir, in fcarcity of Wells, or 
Waters, in thofe dry Countties. ibid. p. 249. 


eres 23) For: ani inftance here I {hall name the, Cortex Peru- 


wianus, which Dr. Morton calls Antidotus in levamen arum- 
“‘naram vite bumawa plurimarum divinitus.concefa. De Febr: 
Eger. vi c. 3. In Sanitatem Gentium proculdubio 4 Deo O. M. 


_ conditus. Cujus eratia, Arbor, vite, fiqua alia, jure merito 


ajpellari. potef. Vd. ib.c. 7. Eke! quot convitits Herculeg 


BP divina bec Antidotus jacabatur ev El dite ct 


“To this.Gf we may.believe the Ephemer..German. An.12. 
“Obfer. 74. and fome other Authors) we may,add Trifclinm 
poludofum, which is become.the Panacaaof the Germans 
‘and Northern Nations. ik pone haiun dees ssa 
- (24) Pro doloribus guibufcunque fedandis praftantifimi fem- 
per ujzs Opium habetur ; quamobrem merito Nepenthe appel- 


bari plet, &P remediuny vere Aivinunexiftit... zt gui dem fatis 


mirari vix pelfunius, quomodo urgente vifceris aut memort cu 
julpiam tortura imfigni, ©? intolerabili cruciatu, pharmacum 


pec, incartamentt infar, levamen &P varynctay fubitanr, 


ammo interdum abfque fomno, aut faltem prius quam advene- 
rit, coucedit. Porro adbuc magis filupendum yeft,, quod donec 
particule Opiatica operart, & potentiam fuam narcoticam ex— 


- “evere continuant, immo etiam aliguamdiu,.pofiquam fomnus 


Ray H. PI. 1. 16. ¢, 5 


jititur, fumma nileviatio, & indolentia in parte affetta per- 
fifi Willis Phar. rat. pare 1. $..Jace Ee Qe Lge. cueahs yo 

" (25) Tales Plantarum. fpecies iv quacungue regione a Deo 
ereantur quales hominibus EP animalibus ibidem natis maxime 
convemiunt ; imoex plantarum, nafcentium frequentia.fe fere 
animadvertere poffe quibus morbis (endemiis] guelibet r:gie 
Subjeta fst, fcribit Solenander. , Sic apud Danes, Frifios, Hol 


dandss, quibus Scorbutus frequeus, Cochlearia copiofe provenit. 


S$ re Fs 
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_ there or, to. fapply feme conftant, Neeeflity,, of 


Oecaiion, not poilible, or ac leat not eafy, to be 
»dupplyed any other Way (26), "Tis, for inttance, 


_an admirable Provifion made for fome Countries 


fubje& ro Dronght, that when the Waters every 
where fail, there are Vegetables which contain 


not only Moifture enough to fupply cheir own 


_ Vegetation and Wants, but afford Drink alfo both 
| , to 


he ss 


To this may be added El/ner's Obfervations concerning 


the Vertues of divers things in his Obfervations de Vincetoxs: 


éco Scrophularum remedio. Eph. Germ..T. 1.,Obf. 57. 


. Fobu Benerovinus 2 i ose of Dort may be heré éons 


{nlted, who wrote a Book on purpofe to fhew, that every 


a hath every thing ferving to its Occafions, and 


Particularly Remedies afforded to. all the Diftempers ‘it is 


‘Tubje& unto. V. Bener. *Aurdexee Batav. feve Introd. ad 
. ~ Medic. indigenam, . 


_ (26) The Defcription Dr. Sloane gives of the WildsPing 
is, that its Leaves are channelled fit to catch and convey 


\ Water down into their Refervatories, that thefe Refervas 

tories are fo made, as tochold much Water, and clofe at 
top when full, to hinder its evaporation; that thefe Plants 
- grow on the Arms of rhe Trees in the Woods every where 


Lin thofe Parts] as alfo on the Barks of their Trunks.» And 


one contrivance of Nature in this Vegetable, he. faith, if ver 


admirable. The Seed hath long and many Threads of Tomens 


tum, not only that it may be carried every where by the Wind 


~ but alfo that it may by thofe Threads, when driven 
through the Boughs; be held faft, and fick to the Arms, and 


extant parts of the Barks of Irees. Sofcon as it [prouts or 


germinates, alibough it be onthe under part of a Bough, --= 


vats Leaves and Stalk rife perpendicular, or frait up, because 
if it had any other Pofition, the Ciftern (before mentioned, by 


which it is chiefly nouvifbed=+-~) made of the bollcev Leaves, 


could not hold Water, which is necefjary. for the Nouvifhment 


and Life of the Plant. ~-- In scarcity of Water, this. Refer< 


watory is neceffary and fuficient, vot only for the Plant it felf, 


“but lekewife is very ufeful.io Men, Birds, avd all forts ofvia- 
Yets, whither they come in Troops, and feldom go advay, vith . 
“outivefrefument. {d. ib. p. 188..and Phil. Tranfadt. No. 2st. 


where a figure isof this notable Plant, as alfo in Leqwithorp s 


~~ 


“434 Vegetables that are peculiarly ufeful. Book X. 
“to: Man and other Creatures, in their great Ex- 
“tremities (27); anda great deal more might be 
inftanced in of a like nature, and things that 
‘bear fuch plain Impreffes'of the divine Wifdom 
and Care, that chey manifeft the fuper-intendence 
of the infinite Creator. Hs ANE te 

Thus I have given a Skecth of another Branch 
‘of the Creation, which (although one of the 
' mea- 


The Wild=Pine, fo called, &c. hath Leaves: that will hold 
4 Pint and half, or Quart of Rain-Water ; and this Water 
vefrefbes the Leaves, and nourifyes the Roots When we find 
. Phefe Pines, we ftick our Knives into the Leaves juft above the 
Root and that lets out the Water, which we catch in ouv Hats, 
\as I have done many ‘times to my great Relief. Dampier’s 
Voy. to Campeachy. ch. 2. p. 56. 2 ' 
(27) Navarette tells us of a Tree.called the Bejuco, which 
twines about other Trees, with its End hanging down- 
owards + and that Travellers cut the nib off it, and prefently a, 
Spout of Water runs out from it, as clear as te elt enough 
and to fpare for fix ov eight Men. I drank, faith he, to my 
fatisfa&ion of it, found it cool and fweet, and would drink it 
as often as I found it in my way. Ht isa Fuice and natural 
Water. It is the comnron Relief of the Herds-menon the Moun- 
tains. When they ave Thirfty, they lay bold on the Bejuco, and 
dvink theiv Fill. Collet. of Voy.and Trav. Vol.1. im the 
Suppl. to Navarette’s Account of China, p. 3595 0 
: The Waterwith of Famaica hath the fame Ufes, concer- 
ning which my before commended Friend Dr.Sioane favoured 
ome with this Account from his original Papers: This Vine 
growing on dry Hills, in the Woods where no Water isto be 
met with, its Trunk, if ent into pieces two or three Yards long, 
and held by either End to the Mouth, affords fo plentifully a 
himpid, innocent and refre(bing Water, or Sap, as gives new 
_ Life tot he droughty Traveller or Hunter. Whence thisis very 
\ much celebrated by all the Inhabitants of thefe Wlands, as an 
_ ammediate Gift of Providence to their diftref[ed Condition. 
To this we may add what Mr. Ray takes notice of .com- 
-eerning the Birch-Tree. Jw initiis Veris antequam. folia 
prodvere, vulnerata dulcem fuccumcopiofe. effundit, quem. fiti 
‘prefi Paftores in. fylvis fepenumero potare folens.. Nos etiam 
. non femel eo liguore reereati fumus, cum hevbarum gratia va- 
as peragravimus fyluas, inguit Tragus. Raii Cat. Plant. © 
-eitca Cantabr. in Bex/a, ikea ; j 


ror 
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meaneft, yet) if ic was accurately viewed, would 


abundantly manifetft irfelfro be the Work of God, 


But becaufe I have been fo long upon the other 


Parts, although defs than they deferve, I muft 
therefore content my’ felf with thofe general 
Hints I have given ; which may however ferve 


as Specimens of what might have been more. 


largely {aid about this inferionr Part of the ani- 
mated Creation.’ © — 


As tothe Inanimate Part, fuch as Stones, Mi- 
nerals, Earths and fuch like, }¢hat/which I have. 


already faid in the Beginning fhalk{uffice. | 


: 


: 
: 


BOON a thle: sce 
Prefical [NM FERENCE S fram the 
foregoing SUAVE. 


QA “A VIN G in the preceding Books 
<) Carried my Survey.asfar as I care ac 
prefent to engage my felf, all thae 
remaineth is to draw fome Inferences 
th from the foregoing Scene of the great 
Creator’s Works, and fo conclude this Part of my 
intended Work. | ; 


\ 


ee 7 % p Pr te es > aS canine 
es Fea cs 
That Govs Works are Great. and Excellent, 


an HE, firft Inference I fhall make, fhall be by 
way of Confirmation of the Text, That rhe 
Works of the Lord are great (1 ). And this is neceflary 
to be obferved, mor azaintt che Acheift only, bura'l 
other carelefs} sinedrious Obfervers of God’s 
-* Works.’ Many of oukufeful Labours, and fome 
of our beft modern Books fhail be condemned 
with only this Note of Reproach, That they are 

| | about 


\ 


ee 


pea St Equidem ne laudare quidem {atis pro merito poffum ejus . 
Sapientinm ac Potenijam, quitanimalia fabricatus eft. Nam 
ejufmodi opera non Laudibus modo, verum etiam Hymnis funt 
wi jora, que prinfguane infperxifemus, freri non pole perfucfum 
babedmus. confpicati vero fatfos. nos opinjone’ fuiffe com peri, 

ee Ye Pee: 


Hs. Galen, de Uf. Part. i 1: ¢ 15, » | 
re a @) 


Ue 7. Patera | Mee Re 9 oe * dn EP Oe ae de a, A ee CA a Bees DD ed 
y ery ia ; ns oe cca ct bint Ath yi Ph hak oath we a'r, 
< Ta (ei 
\ 


‘Chap I * God's Works are Grit, eae 


about trivial Matters (2), when in truth they are 
ingenious-and noble Difcoveries of the Works of - 


GOD. And how often, will many own the 
World in general robe a Manifeftation of the In- 
finite Creator, but look upon the feveral Parts 
thereofas only Toys and Trifles, fearce deférving 
their Regard 2 “But inthe foregoing (I may call 
it) eranfient View I have given of this lower, and 


moft flizhted Pare of the Creation, I have, b_ 


hope, abundantly made our chat all the Works of 
the Lord, from the moft regarded, admired, and 
praifed, to; the meanett and moft flighted, are 
great and glorious Works, incomparably contri- 
ved, and as admirably made, fitred up, and pla- 
ced in the World. So fac then are any of the 
Works of che LO.R D, (evemthofe efteemed the 
meaneft) from deferving co be difregarded or con- 
temned by us (3); that on the contrary they de- 
ferve (as thall be fhewn. im the next Chapter) to 
be fought out, enquired after, and curioufly and diligent 
ly pryed into byus; as L have fhewed che Word in 
the Texe implies. © mh ih | : 
. At Foray CHAP. 


{2) Nontamen pigere debet LeAoves, ea intelligere, quemad- 
modum ne Naturam quidem piguit ea reipfa efficere. Galen. 
SORE rat ting PSE 20s PiR ORS Sees | 

(3) An igitur etiam fi quemadmodum Natura bac EP ejnfe 
modi fumma. vatione ac providentia agere potuit, ita Er nos 


imitari. aliquando poffemus? ego vero esulwey multos noftrim — 
Vatura expomunt + ed — 


we id quidem poffe, neque onim artem 
énim modo omnino eam admirarentur : fin minus, eam [altem 
jon vituperavent. Galen. ib, L. 10. ¢. 3. — 


FSG. iia aoe 


ms 438 God's Works fhould be enquired into. Book XI. 
wie ods Met ant edw oo here? ee 


AD 


That Gov's Works ought to be enguired into, and. 
2 ‘that fuch Enquiries are commendable. silt 


PW HE Creator doubtlefs did not‘ beftow fo much 
B Curiofity, and: exquifice Workmanfhip and 
Skill upon his Creatures, to be looked upon witha’ 
carelefs, incurious..Eye, efpecially ito. have 
them flighted or contemned ; but to bé admired 
by the Rational Part. ofthe World, to magnify his 
own Power, Wifdom..and Goodnefs: to all the 
World, and the Ages:thereof, ‘And therefore wé 
may look uponitias-a great Errour, not tolan{wer 
thofé Ends of the «infinite Creator, but-rather ta 
oppofe and affront them. On’ the contrary, my 
‘Text commends :G Q:D’s Works not only for be- 
ing. great, but alfo'thofe. curious and ingenious. 
Enquirers that feck therm out, or pry into them. And 
the more)we pry into, and difcover of them, the , 
greater and more glorious we find them to be, 
the more worthy of, and the more exprefly to 


proclaim their gréat Creator, 9° 
Commendable then are the Refearches,. which 

- many amongttus have of late Years made intothe 
_. Works of Nature, more than hath been done in 
.  fome Ages before. “And therefore when we are 
_ asked,..Cui Bono? To what purpofe fuch Enqui- 
_ ‘Files, fuch Pains, {uch Expence?, The Anfwer is 
 eafy, It is to anfwer the Ends for which GO D 
beftowed fo much Art, Wifdom and Power about 
them, as well as given us Senfes to view and fur- 
“yey them; and an Underltanding and Curiofity 
_. fo fearch into them: it is to follow and trace 
film. when and whither he leads us, that we may 


«4 cal? a 
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Chap. Tif. Grd's Works are manifest. — = 439 
fee and admire his Handy-work our felves, and 
fet ic forch to others, that they may fee, admire 
and praife it alfo.. I fhall then conclude this In 


ference with what Elibu recommends, Job, 36, 
24, 25. Remember that thou magnifie his Work,’ 


which Men behold. Every Man may fee it, Men may — 


behold it afar off. 


CHAP. Ml. 


That Gonos Works are manifeft to all: whence. 
. the Unreafonablene/s of Infidelity. 


‘HEconcluding Words of the preceedingChap- 
of ter fuggeftsa third Inference ; that theWorks 
of GOD are fo vifible to all the World,and with-, 
al. fuch manifeft Indications of the Being and 
Attribuces of the infinite Creator, thac they 
plainly argue the Vilenefs and Perverfenefs of the 
_ Atheift, and leave him inexcufable. For it isa. 
fign a Man is-a wilful perverfe Atheift, that will 
impute fo gloriousa Work, as the Creation is, to 
any thing. yeaa meer Nothing (as Chance is) rae 
therthantoGO.D (1). ’Tis a fign the Man is 

hao snooeth nl donde wile: 
see enn pl srs a eS SSS 

(i) Galen having taken notice of the neat Diftribution 
of the Nerves to the Mufcles, and other Parts of the Face, 


ceies out, Hae enim fortune funt opera !-Caterum tum omniz 
bus [partibus] immitti, tantofque effe- fingulos [nervos] mage. 


nitddine, quanta particule erat neceffe; baud fcioanhominunt 


ft fobriorum ad Fortunam opificem id revocare. Aliogui quid 
‘tandem erit, quod cum Providentia & Arte efficitur ? Omnino . 
enint hoc ei contrarium effe debet, quod Cafu ac Fortuito fit. 


And afterwards, Hae.quidem atque ejufmodi Artis cil. ac fam. 
’ ; q speed be’ | 

pientia opera effe dicemus, fi modo Fortune tribuenda funt quae. 
funt contraria ; fietque jam quod in proverbiis .----~ Huvii th 


ws 
Per 


f 


faifum finent ; fi opera qua nullum habent neque ornamentum 


44ge 
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God's Works are manifef. Book XI. 
wilfully blind, that he is under the Power of the 
Devil, under the Government of Prejudice, Luft, 

_ and Paflion, not right Reafon, chat will not dif 
cern what ewery one can fee, what every Man may be- 
- bold afar of, even the Exiftence and Attributes of 
the CRE ATOR from his Works. For as there is 
no Speech or Language wheretheir Voiceis not heard,their. 
Line is gone out through all the Earth, and their Words 

to the End of thé World: fo all, even the barbarous 
Nations, that never heard of GOD, have from 
thefe his Works inferred the Exiftence of a Deity, 
and paid their Homages to fome Deity, although 
they have been under great Miftakes in their No> 

~ tions and Conclufions about him, \ Bar however, 
this fhews how naturally and univerfally all Man- 
kind agree in deducing chair Belief of a God from’ 
the Contemplation of his Works, or as even Fpi- 
enras himfelf in Tully (2) faith, from a Notion that 


Nature it felf bath imprinted upon the Minds of Men) 
For, faith he, what Nation is there, or what kind of 
Men, that without any Teaching or Inftrudtions, have’ 
meta pie st Anticipa:ion, or preconceived Notion of 4a : 
DAG BOL THON LD, Sits Wogan rend k Tien 
i oRA Atheift. therefore (if ever there was’ any: 
— {nth) may jultly be efteemed’ a Montter amoiig® 
‘Rational Beings’; a thing: hard-to-be meet with in | 
the whole Tribe of Mankind ; an Oppofer of all 
’ 
i neque rationem, neque modun Artis effe; contraria vero Fore 
a tune duxerimus, &e. Galen. ubi fupra. Le 11.06. Je 


(2) Primam effe Deos, quod in omnium animis, &c.. And 
a\little after, Cum enim uominffituto aliguo, aut more, aut, 
hege fit Opinio conftituta, maneatgue ad unum,omnium prema: 

 gonfenfio, intelligi neceffe eff, effe Deos, quoniam infétas eorum 


wel potins innatas cognitiones habemus. De quo autemomnium 


Natura confentit, id verum effe neceffe eft. Efe igitur Deos | 


_ ebnfitendum eft, Cicsty dg Naty Deo Ly ty 9” 
i see ie Ay nee bt ‘ol } Kr,” Wms i es, 
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Chap. UT. Gods Works aremanifefl. ae 
the World (3); a Rebel againft human Narure 
and Reafon,; as well as againft his GOD. 
But above all; monftrous is this, or would be, 
in fuch as have heard of GOD, who. have 
had the Benefir of ‘the clear Gofpel-Reve- 
lation: And {till more nionftrous this would | 
be ih one born and baptized in che Chriftian 
Church; that Hath fludied ‘Nature, and pryed 
farther than others into Gods Works: For fuck 
an one (if it be poffible for fuch tobe) to deny the 
Exiftence, or any of the Attributes of GOD, 
would be a great-Argument of the Infinite In- 
convenience of thofe Sins of Intemperance, Luft, 
and Rior, \that have made the Man abandon his 
Reafon, his Senfes, yea. l had almoft {aid hisvery 
human Nature (4), to engage him thusto deny 


ahs 


_ Epicurean Principles) to. deny. Final» Caufes (5).ia 
God's Works of Creation; or withthe Profane = 


eee 


: £3) The Atheift. in denying a God, doth, as Plutarch 

faith, éndeavonr 2+ inimohitia. matte, & Bellum inf-ree 
‘non tantam loneo temport, fed EF multis bominibus, geniibus, 
& familiis, quas véligiofus Deoram cultus; quafi djvino furore | 
correptas; teniat..Plutay. de Hides i)) eiso ig Soe oye 
eb) Se qhe tage Nore. ot att de der Agr bree 
(5) Galen having Tubftantially refuted. the Epicurean 

_ Principles of Afclepiades, by fhewirg his ignorance in Anas 
tomy, and Philofophiy,: and, by, demonftrating alk the Caz. 

ion, a f oy 4 

festa be evidently in the Works of Nature, viz. Final, Ef- 

fecient, Inftvumental, Material gnd Formal Caufes, concludes 8 

‘thus againft his-fortuitous-Atoms,; -ex-quibus intelligi pote, 

Conditorem noftrum-in formandis particulis unum hunc feque 

[ opum, nenpe ut guod mehius efigligat. Galen. de UL Part, 


be 
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442 Fearand Obedience God's Dut: Book. XI. 
there Knowledge in the moft High? For as the witty: 
and eloquent Salvian faith (6) They that affirm no«. 
thing is feen byG O.D, will, in all probability, rake 
away the Subjtance,, aswell as Sight of God. But 
what fo great Madnefs, faith he, as that when a Man 
doth not deny GOD tobe the Creator of all things, be. 
“fhould deny him tobe the Governour of them 2 or when 
he confeffeth him to be the Maker, he should fayGOD. 
meglecieth what he hathfomade? . . et 


eigy 


ti C. Hi: A P, IV. 
That Gov’s Works ought toexcite ws'to Fear and 
iva - Obedience to Go Dz | 
Ince the Works of the Creation are all of them 

-) fo many Demonftrations of the infinite Wif- 
dom and Power of God, they may ferve to us as fo 
many Arguments exciting us to the conftant Fear 
of God, and to a fteady hearty Obedience to all 
his Laws, And'thus we may. make thefe Works 
as ferviceable to our {piritual Intereft, as they all 
are to-our Life, and temporal Intereft. For if. 
whenever we fee them, we would confider that 
thefe.are the Works of ourinfinite Lord and Mafter, 
towhom we are to be accountable for all our 


‘Thoughts, Words and Werks, and that in thefe 
_ ‘wemay fee his infinite Power and Wifdom ; this 


wwould check us in Sinning, and excite us to 
ferve and pleafe him who is above all Controul, 
and who hath our Life and whole Happinefs in 
his Power.After this manner G O D himfelf argues 


Aeag, 


| 


bern. Dei. L: 4. p.124. meo Libro + alfo L. Lae 
: “4 Daa o, Mig vaR yee ' ; I 


wr |: . 


-Chap.V. Zhankfulne{s is God's Due. +4430 
ing, who had Eyes, and faw not, and had Ears, and 
heard not, Jer. 5.2%, 22. Fear ye not me, faith the - ° 


“Lord? will ye not tremble at my Prefence, which have 


placed the Sand for the Bound of the Sea, by a, perpe~ . 


tual Decree, that it cannot pafs it, and though. the 
Waves thereof tofs themfelves, yet can they not prewail, 
though they roar, yet can they not pafs over it? : 
This was an Argument that che moit ignorant 
ftupid Wretches could not but apprehend ; chat a 


‘Being that had fo vaft and unruly an Eiemente, as’ 
the Sea abfolutely at his Command, ought tobe 


feared and obeyed: and that he ought to be 
confidered as the fovereign Lord of the World, 
on whom the World’s Profperity and Happinefs 
did wholly depend ; v. 24. Neither fay they in their 
‘Heart, let us now Fear the Lord our God, that giveth 
‘Rain, both the former and the latter in his Seafon; be 
‘referveth unto us the appointed Weeks of the Harveft. 


C HASR. oV, 
That Gov's Works ought to excite us to Thanks 
“ i — Falnefs. beta AC 


ag 


S the Demonftrations'G O D hath given of 
his infinite Power and Wifdom fhould ex- 
cite-us to-Fear and Obedience; fo I fhall fhewin 
‘this Chapter, that che Demonftrations God hath 
given of his infinite Goodnefs in his Works, .may 
-excite.us tova due Thankfulnefs and. Praife.:..be 
‘appears throughout the foregoing Survey, what 


‘Kindnefs GOD hath fhewn to his Creatures in ~ ‘ 


-providing every thing conducing to their Life, 
»Profperity, and Happinefs. (1); how they ed 
La att j aah 


as 
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all contrived and made in the beft Manner, pla- 
ced inthe fittett Places of. che World for their Ha- 
-bication and Comfort; accourered in the bet 
Manner,and accommodated with every, even all, 
tthe minuceft things thac may minifler to chew 
Health ,Happinefs, Office; Occafions, and Bulinefs 
in the World. } | a 
Upon which account Thankfulnefs and Praife 
as fo reafonable, fo juft a Debtro the-Creator, that 
the Pfalmitt calleth upon all the Creatures to 
praife God, in Plalm 148. Praife bim all his Angels, 


Praife him all bis Hofts ; Sun, Moon, Stars of Light, | 


Heavens of Heaven, and Waters above. the Heavens. 
The Realon given for which is, v.5,6. For.be com- 
manded, and they were created: he hathalfo efablifhed 


them for ever and ever: he hath. made.a Decree whith 


they {hall not pafs.And not thefeCeleftials alone,buc 
the Creatures of the Earth and Waters.toa, evea 
the Meteors, Fire and Hail, Snow and Vapours, feor- 
my Wind fulfilling his Word. Yea, the very Mountains 
and Hills, Trees, Beafts and all Cattel, Creeping things, 
and flying Fowl, But in a particular manner, all 
the Ranks and Orders, all che Ages.and Sexes of 
Mankind are charged »with this Duty ; Lt them 
praife the Name of the Lord, for his Name alone is exe 
cellent ; his Glory is above the Earth and Solsseaiald * * 
sake fo : ua nd 


be benefcium? Si. pecuniam tals aliguss donaverit, —— 
beneficium vocabis: tot metalla defodit, tot flumina emifit in 
ara, [uper que decurrunt fola aurum vebentia : argent, ari$, 
ferri immane pondus omnibus locis obrutum, cujus invefigandi 

_ eibi facultatem dedit, .——~ nevas te accepiffe heneficinm? Si 
. domus tibi donetur, in qua marmoris aliquid refplendeat, &e. 
Num mediocre munus vocabis? Ingens tibi domicilium, fire 
allo incendiz, aut mine metu firuxit, in quo vides non tenues 
eruftas,———fed integras lapidis preticfifimé moles, &c. negas te 
ium munus accepife? Et cum iffa que habes magno aftimes, 
_ guod eft ingrati hominis, nulli debere te judicas?..Unde tibi 
iffum quem trahis fpiritum ? Unde iffam, perquam aitus vite 


(2) 
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Chap. VI. Hromage and Worfbip is God's Due. 4ay 


(! And great Reafon there is we fhould be excited | 


to true and unfeigned Thankfulnefs and Praife 
(2) to this our great Benefacor, if we retlea upon 
what hath been fhewn, in the preceeding Survey, 


‘the Creater hath done for Man alone, without any 


regard to the reft of the Crearures, which fome 
have held were made for the Sake of Man. Let 
us bur reflect upon the Excellence and Immortality 


of our Soul; the incomparable Contrivance, and 


curious Struéture of our Body ; and the Care and 
Caution taken for the Security and Happinefs of 
our State, and we fhall find thatamong the-whole 
Race of Beings, Man hath efpecial Reafon to 


magnify the Creators Goodnefs, and with fuica- 


ble ardent A ffections to be thankful unto him, - 


CHAP. VL. : 
That me ought to: pay Gopdall dae Homage and 
_ Worlhip, particularly that of the Lord's Day... 


¥5.OR a Conclufion of thefe Le@ures, the laft 


‘f thing I fhall infer, from the foregoing De- 


(2) Tempeftivum titi jam fuerit, qui in bifce libris verfaris 
sonjiderare, in utram Familiam recipi mialis, Platonicamne 


ac Hippocraticam, ©& aliorum virorum, qui Nature opera 


mivantur ; an eorum qui.ea infetantur, quod non per Pedes 
natura conftituit effiuere Excrementa. Of which having told 
a Story of an Acquaintance of his that blamed Nature on 


thisaccount, he-thengoeson, At vero fi debujufmodi peca-_ 


dibus plura verba fecero, meliovis mentis homines mevito mihi 
forte fuccenfeant, dicantque me polluere facrum fermonem, quer 
ego CONDITORIS noftri verum Hymnum compono, exifti- 


mogue in eo veram effe pietatent, ~~~ ut fi noverim ipfe _ 
_ primus, deinde SP altis expofuerim, quanani fit i pjius Sapien 


tia, qua Virtus, que Bonitas. Quod enim culty conveniante 
exornaverit omnia, nulligue Lona inviderit, 1a perfetti finzg 
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monftration of the Being andAttributes of GO D, 

fhall be,tchat we ought to pay G OD all that Ho- 

—_gasge and Worfhip which his Right of Creation and 

Dominion entitle him unto, and his great Mercies 

call for from us. And forafmuch as the Creator 

appointed, from.the very Greation, one Day in 

feven to, his Service, it will not therefore be im- 

roper to fay fomething upon that Subje&: and — 

ff I infitt fomewhat particularly and largely there- 

on, the Congruity thereof to the Defign of thefe 

Lectures, and the foregoing Demonttration, to- 

gether. with the too great Inadvertency about, 

and negle& of, this ancient, univerfal, and moft 

seafonable and neceflary Duty, will I hope plead 

my Excufe. But that I may fay no more than is 

neceflary on this Point, 1 fhall confine my felf to 

two things, the Time God hath taken, and the By- 
fine{s then to be performed. 

_ 1. The Time is one Day in feven, and one of rhe 

ancienteft. Appointments it is which GO D gave 

- tothe World. For as foon as GOD had finifh=- 

* .ed-his fix Days Works of Creation, itis faid Exod. 

2. 2, 3. be refed onthe feventh Day from all his Work 

which he had made. And GOD bleffed the feventh 

Day, and fanétified it, becaufe that in it he hadreffed 

from all his Work. This. San@ification, and 

Blefling the Seventh Day, was fetting it apart as 

a Day of Diftinction from the Reft of the Week: 

Days, and appropriating (1) it ro Hoy Ufes and 


Pur- 


(steereeetsineioenicnon ee alae’ 


nitas Hymmnis nobis eff celebranda. Hoc autem omne inveniffé 

quo patio omnia potiffimum adornarentur, fumme Sapientia 

eft: effecife autem omnia, qua, voluit, Virtutis eft invida. 

» Galen. de Uf. Part. L. 3. c. 10, +> al eat 

gC) Wrap Ufious divinis accommodavit, a communi & pro- 
Fano nfu fegregavit, in ulum facram ad cultum Dei deftinas 
wit. Kirch. Concord. p. 1336. Definari ad aliquid, Sacva 

&c- Buxtorf. in Yerbo. | ne (>) 
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Chap. VI. Antiquity of the Sabbath. ae 7 


Purpofes, namely, the Commemoration of thaé 


great Work of the Creation, and paying Homage 


and Worfhip to that infinite Being, who was the ~ 


Effector Orithe e 


This Day, thus confecrated from the Begin< 


ning, for the Celebration of the 7 cus veo, the 
World’s Birth-Day, as Philo calls it, was probably 
in fome meafute forgottenin the following wick- 
ed Ages, which God complains of, Gen. 6. 5. and 
fo after che Flood likewife. But after the Return 
out of Egypt, when GO D fettled the Jewith Polis 
ty, he was pleafed to renew this Day, and to 
eftablifh it for a perpetual ftanding Law. And ac- 
cordingly ic was obferved down to our bleffed 
SAVIOUR?’s Time, countenanced, and fri@- 
z obferved by our great LORD and Mafter him: 
elf, and his Apoftles and Difciples in, and after 


his time ; and although for good Reafons the. 


Day was changed by them, yet a Seventh Day 
hath been conftantly obferved in all Ages of 
Chriftianity down to our prefent time, | 

Thus we have a Day appointed by G o p hits 
felf, and obferved throughout all Ages,- except 


fome few perhaps,which deferve not to be broughe 


into Example: 
Anda wife Defignation of time thisis, well Be- 
_ coming the divine Care and Precaution ; ferving 
- for the recruiting our Bodies, and difpatching our 
Affairs, and at the fame time to keep up a {piris 


tual ‘Temper of Mind. For by allowing Six Days 


to labour, the Poor Hath time to earn his Bread, 
the Man of Bufinefs time co difpatch his-A fairs, 
and every Man time for the work of his refpe- 
ctive Calling, But had thete been more; or all 
our time allotted to Labour and Bufinefs, and 


none to Reft and Recruit, our Bodies and Spirits — 


would have been too much fatigned and wafted, 


_ andowr Minds have been toclong engaged about 
Bile ae Sg h i weride 
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| 448 AS ventheDay a wife Appointment. Book XI. 
~ worldly Matters, fo as to have forgotten divine 
Things. But the Infinitely Wife Ruler of the 


World, having taken the feventh Pare of our time 


~ to his own Service, hath prevented thefe Incon- 


veniences; hath pen a Relaxation to our felves, 
and Eafe and Refrefhment to our wearied Beatts, 


to poor fatigued Slaves, and fuch as are under 


the Bondage of avaritious cruel Mafters. And 
this is one Reafon Mofes gives of the Refervation 
andReftof the feventh Day, Deut. 5. 13, 14, 1f- 
Six Days fhalt thou Labour, and do all thy work: but 
the Seventh isthe Sabbath of the LORD thy GOD; 


in it thou fhalt not do any work, thow, nor thy — 


Children, Servants, Cattle, or Stranger, that 
shy Man Servant, and Maid Servant may reft as well 
asthou. And remember, that thou waft a Servant, 8c. 
therefore the Lord thy Gad commanded thee to keep the 
Sabbath day. That carnal, greedy People, fo bent 
upon Gain, without fucha Precept, would have 
fcarce favoured their own Bodies, much lefs have 
had Mercy upon their poor Bondf{-men and 
Beafts; bur by this wife Provifion, this great 
‘Burden is taken off. But on the other hand, as 


a longer Liberty would too much have robbed - 


the Matter’s time, and bred Idlenefs, fo by this - 


wife Provifion, of only one day of Reft to Six 


ef Labour, that Inconvenience was alfo preven-. 


ted. 4, hy: : 
Thus the wife Governour of the World, hath 


faken care for the difpatch of Bufinefs. But then. 


-astoo long engagement about worldly Matters, 
would take off Mens Minds from God and Di 


vine Matters, fo by this refervation of every 


Seventh Day, that great Inconvenience is pre- 


“vented alfo.; all being then bound to worlhip 


their great Lord and Mafter,to pay their Homa- 


ges and Acknowledgments to their infinitely 


Kind. Benefa@or 3 and in a word, to exercile 


& hem 


; 


q 
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i 


—themfelves in Divine Religious Bufinefs, andfo .— 
keep up that fpiritual temper of Mind, that a 


5 


would deftroy: sai | . 

This, as it was a good Reafon for the order of 
a Sabbath to the Jews; fo is as good a Reafon 
for our Saviour’s continuance of the like time in 
the Chriftian Church. OK, 

And a Law this is becoming the infinitely wife 
Creator and Confervator of the World, a Law; 
hot only of great ufe to the perpetuating the re- 
membrance of thofe greateft of God’s Mercies 
then commemorated, but alfo exactly adapted to 
the Life, Occafions, and State of Man; of Man 
living in this, and a-kin to another World; a 
Law well calculated to the difpatch of our Af: 

airs, without hurting our Bodies or Minds, And 
fince the Law is -fo Wife and Good; we have 
reat reafon to pradctife carefully the Duties then 
incumbent upon us : which will fall under the 
Confideration of the . Bf wi i aetealy 
2. Thing I propofed; the Bufine/s of the Day, 


perpetual, or too long application to rhe World 


“Which God hath referved tohimfelf And there 


dre two Things enjoynedin the Commandment, 
a Ceffation from Labour and worldly Bufinefs, and 
that we remember to keep the Day holy. aint 
1. There muft be a ‘Ceffation fromi worldly 
Bufitiefs, or a Reft from Labour, as the Word 
Sabbath (2) fignifies. Six Days thou fhalt do alk 
thy work, but the Seventh is the Sabbath of the Lord, 
thy GO D.(not thy Day but his) in which neither 
thou, nor any belonging to thee, {hall do any work, In 


which Injun@ion it is obfervable, how expreifs _ 


and particular this Commandment is, more than 


@) DAW Ceffatio, Regiies. 
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others, in ordering all forts of Perfons to ceald , | i 


2. We muft remember to keep the Day holy. Which 
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Lord's Day mujt be remember'd. Book Xt. 


Remembrance is another thing alfo in this more 
‘than in che other Conimandments, and implies, 
1. That thereis great danger of our forgetting, 
neglecting, or being hindered from keeping the 
Day holy, either by the Infirmity and Carna- 
lity of our own Nature, of from the Avocations 


“of the. World, 


_2. That the keeping it holy, is a Duty of more 
than ordinary Confequence and Neceffity. And 
of greateft Confequence this is, | Masa 

1. To perpetuate the Remembrance-of thofe 
grand Works of GO D commemorated on. that 
Day; in the firft. Ages of the World, the Crea- 
tion; in the middle Ages, the Creation and De- 
livery from Egypt; and under Chriftianiry, the 

Creation and Redemption by Chrift. Which 
Mercies, without fuch frequent Occafions, would 
be ready to. be forgotten, or difregarded, in fo 
Jong a tract of time, as the World hath already 
ftood, and may, by God’s Mercy, itill ftand. 

2. To keep up a fpiritual Temper of Mind, by. 


 thofe frequent weekly Exercifes of Religion, as 


hath been already mentioned. > Te 

3. To procure GOD’s Blefling upon the La- 
bours and Bufinefs of our fix Days, which we can 
never expect fhould be proefperous, if we are 
negligent of GO D’s time. For how can we 
expect GOD’s Blefling upon a Week fo ill be- 
gun, with a Negle@, or Abufe of GOD?’s firft 
Day. And therefore if we become unprofperous. 
in the World; if Loffes, Troubles or Dangers 


befall, let us refle& how we have fpent the Lord's 


Day; whether we have not wholly neglected it, 


_ fandalous Labour, as the Cuftom of too many is. 


for abufed it in Riot, or made ic a Day for taking 
Journeys, for more private Bufine‘s, and lefs. 


Thus 


f 


| Chap. VI. Lord's Day how 


jo becelcbrated.  45e 
Thus having fhewn what reafon there is to 
remember to keep holy the Day dedicaredtoG OD, © 
q fhall confider. how we are to keep it holy, and 
fo conclude. Now the way to keep it holy, is 
not by bare refting from Work ; for that, as a | 
Father faith, is Sabbatum Roum ¢ Afinorum, a Sab- 
bath of Beafts: but holy Ads are the proper Bufi- - 
nefs for a holy Day, celebrated by rational Be- 
ings. Among all which, the grand, principal, 
and moft univerfally praciifed, isthe Publick Wor-— 
pip of GOD, the Aifembling at the Publick Place 
of his Worfhip, to pay, with our Fellow-Creatures, 
ous Homages, Thanks, and Praifes to the infi- 
nite Creator and Redeemer of the World. ‘This as 
it is the moft reafonable Service, and proper By- 
finels for this Day, fo is what hath been the Pra- 
étice of all Ages. It was as early as Caim and 
Abel's Days, Gen. 4. 3, what was practifed by Re- 
ligious Perfons in the following Ages till che gi- 
ving of che Law; and atthe giving of that, God 
was pleafed to order Places, and his particular 
Worfhip, as well asthe Seventh Day. The Ta- — 
‘bernacle and Temple were appointed by God's 
exprefs Command ; befides which, there were 
Synagogues all over the Nation; fo that in our 
Saviourstime, every great Town or Village had 
one, or more init, and Ferufalem 460,0t more (3). 
The Worfhip of thefe Piaces, our bleffed S A- 
VIOUR was aconftant and diligent frequen- 
ter of. ’Tis faid, be went about all the Cities and 
Villages, Teaching ia their Synagogues, and Presching, 
and Healing, &c. Matt. 9. 35. Arid S. Luke report- 
eth it, as his conftant Cuftom or Practice, Luke 
4.16. And as his cuftom was, be went ito the Syna- me 


Zogue on the Sabbath-Day. 


(3) Vid. Lightfoot’s works Vol, 2. Pp: 35-8 646. ait es é 
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Asz. Lord’s Day Worlbip not Indifferent. Book XI, 
_ Having thus mentioned the Pradtice of 
CHRIST, it is not neceffary 1 fhould fay 
much of the Practice of his Apofiles, and the fol- 
Jowing’ purer Ages of Chriftianity, who, in fhore, 
as their Duty was, diligently followed their great 
Mafter’s Example. They did uot think it enough to 
Read and Pray, and Praife God at home, but made 
confcience of appearing in the publick Affemblies: from — 
which nothing but Sickne{s and abfolute Neceffity did 
detain them: and if Sick, or iw Prifon, or under Ba~ 
nifoment, nothing troubled them more, than that they 
could not come to Church, and joym their Devotions to 
the common Services. If Perfecution at apy time forced 
them to keep a little clofe, yet no fooner was there the 
leaft Mitigation, but they prefently returned to their open 
Duty, apd Publickly met all together. No trivial Pre- 
tences, wo light Excufes were then admitted for any 
ones Abfence from the Congregation, but according to 
“the merit of the Caufe, fevere Cen[ures were palfed upon 
them, &c, to exprefs it in the Words of One of 
ay your belt Antiguaries, (4). er 
na The Publick Worfhip of GO D then, is not a 
“Matter of Indifferénce, which Men have in their 
i own Power to do, or omit, as they pleafe ; nei- 
ther is ic enough to Read, Pray, or Praife God at 


ome (unlefs {ome inevitable neceflity hindereth) 
becaufe the appearing in GO D’s Houtle, on his 
Day, is an A&@ of Homage and Fealty, due to the 
CREATOR, a Right of Sovereignty we pay 
_ him. And the with-Holding thofe Rights and 
-.  Duesfrom.G OD, isa kind of reje@ing GOD, 
 adifowning his Sovereignty, and a withdrawing 
% our Obedience and Service. And this was the 
very Reafonhwhy the Profanation of the Sabbath 
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was punifhed with Death among the Jews, che 
Sabbath being a Sign, or Badge of theGOD _ 
they Owned and Worfhipped. (5) ‘Thus Exod. 

31. 13. My Sabbaths ye fhall keep ; for it isa SIG No 
betsveen me and you, throughout your Generations ; that 
ye may know that 1 am the LOR D, that doth fanétify 
you: oras the Original may be rendered ; @ Sign 
to acknowledge, that I fehovah am your Sanctifier, OX 
your God. For as our Learned AMede oblerves, to 
be the San&ifier of a People, and to be their God, is alt 
one. So likewife very exprefly in Ezek 20.20. 

| . - Hal- 


_ (5) Asat this Day it is cuftomary for Servants to wear 

the Livery of their Mafters, and others to bear Badges of 
their Order, Profeffion, Servility, Gc. So in former Ages, 

and divers Countries, it was ufual to bear Badges, Marks - 
and Signs on divers Occafions. In Ezek. 9. 4. 4 Mark was ~ 

to be fet on the Forehead of thofe that lamented the Abominam 

tions of the City. The like was to be done upon them in | 
Rev. 7.3. and 9.4. So the Worfhippers of the Beaft, Rev. 

13. 16. were to receive a ydeayua, 4 Mark in their right 
Hand, or theirtorcheads. Thole xae¢yuare, Socegpdes, Bad 

ges, &c. were very common, Soldiers and Slaves bare them + — 
in their Arms or Forcheads :. fuch-as were matriculatedin 
the Heteria, or Companies bare the Badge ot Mark of their 
Company ; and whoever lifted himfelf into the Society of 
any of the feveral Gods, received a geogrysum OF a Mark ini 4 
his Body (commonly made with red-hot Needles, or fome . 
burning in the Flefh) of the God he had lifted himfelf un-. 
_der. And after Chriftianity was lanted, the Chriftians had | 
alfo their Sign pf the Crofs. a | not only Marks in their 
-Bleth, Badges on their Cloaths, &c. were ufual, but alfo © 
the Dedication of Days to their imaginary Deities. Notto = 
_fpeak of their Feftivals, &c. the Days of the Week were IP 
all dedicated to fome of their Deities... Among the Romans, Boe: 
Sunday and Monday, to the Sum and Moon; Tuelday to _ 
Mars, Wednefday to Mercury, &c. So-our Saxon Ance=m 
ftors did the fame ; Sunday and. Monday (as the Romans 
did) to the Sun and Moon ;, Tuefday to Tuyfco, Wed-. &: 0 
nefday to Woden ; ‘Thurfday to Thor 5 Friday to Briga 
and Saturday to Seater ; an Account of which Deities, with = 
the Figures under which they were worfhipped, may be yee 
et with in our Learned Yenaet Chap. 3. OR ee a 
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The Sabbath being thus a Sign, a Mark, or 


_ Badge to acknowledge God to be their God, it 
‘follows, that a Negle&, or Contempt of chat 
‘Day, redounded toG OD; to flight that, was 

flighting God ; to profane that, was to.affront 
‘God: for the Punifhment of , which, what more 


equitable Penalty than Death. And although un- 


_der Chriftianity, the Punifhment is not made 


Capital, yer have we no lefs Reafon for the ftri@ 


Obfervance of this holy Day, than the Jews, but 


vather greater Reafons. For the GO D we wore 


fhip, is the fame; if after fix Days Labour, he 


was by the Seventh owned to be GOD, the 
Creator ; no lefs is he by our Chriftian Lord’s 


a Day: if by the Celebration of the Sabbath, the 


remembrance of their Deliverance from the 
Eg;ptian Bondage was kept up, andG OD ac- 


ve _Knowledged to be the Effecter theréof; we Chri- 


_Mtians have q greater Deliverance, we own our 


Deliverance from Sin and Satan, wrought by a 


greater Redeemer than Adofes, even the bleffed 
JESUS, whofe Refurre&ion, and the Comple- 


tion of our Redemption thereby, was performed 
on the Chriftian Lord’s Day. ‘ 


And now to fum up, and conclude thefe In- 
ferences, and fo put an end to this part of my 


- Survey: Since ic appears, thar the Works of the 


LORD are fo great, fo wifely contrived, fo 


accurately made, as to deferve to be enquired in- 


to ; fince they are alfo fo manifeft Demontftrati- 
ons of the Creator’s Being and Attributes, chat 


€ 


all che World is fenfible thereof, to the great Re- 
' proach of Atheifm: what remaineth, but that 
We Fear and Obey fo Great and Tremendous'a 


Being 
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Being ; that we be-truly Thankful for, and Ma 
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Chap. VI. _ ; The Concluffon, : | : 


an 


nify and Praife his infinite Mercy manifefted to — 


usin his Works. And forafmuch as he hath ap- 
pointeda Day on purpofe, from the Beginning, 


for thefe Services, thac we may weekly meet to- _ 


gether, commemorate and celebrate the great 
Work of Creation, that we may pay our Ads of 
_ Devotion, Worfhip, Homage.and Fealty to him; 


and fince this isa Wife and Excellence Diftribution. 


of our time, .what fhould we do, but confcieg- 


ig 


tioufly and faithfully pay GO D thefe his Rights . 


and Dues? and.as. carefully and diligently ma- 
nage GOD?’s time, and difcharge his Bufinefs 
then, as we do our own upon our fix Days: par- 
ticularly that with the Pious Pfalmift, we love 
the Habitation of God's Heufe, and the place where bis 
Honour dovelleth ; and therefore take up his good 
Refolution in Pfal. 5.7. with which I fhall con- 
clude ; but as for me, I will come into thine Houfe iz 


the multitude of thy Mercy , and in thy fear will Iwore 


fhip towards thy holy Temple. eres 
Now to the fame infinite GOD, the omni- 
potent Creator and Preferver of the World, the 
moit gracious Redeemer, Sanctifier, and Infpi- 
rer of Mankind, be all Honour,Praife and Thanks, 
now and ever. Amen. : | i 
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